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[ ft sfF a jk <o m m ] 
[ a >K ia 1 ] 

*R <Z> A X * ■ it U K tt » ^ Q * Jg 7- □ 7 * ^iltltl, lESS(<5AX9t»^S 

□ t - i/ > f>*attfi^a&<?>7 > # - » a ap * , 

± aE « M 7- □ 7 7 -f J: 'J M W « A 7 * W 3S > T * t II 5E t 3 A 7 * 4" ^ > 7' * II 5& 10 
fip . 

« u » v . 

± IE fl % » IS * t S C , h" y?7-litRt«ffltI F y?7-HitS*iaiH*tI 

[ a 5K JS 2 ] 

a * *a 1 iEttoH»»*»«aiia»-?»)oT, 

±lES}ARiS*^^fiP»^QJl^RlS*t¥W^t? ;s l I ^<b9QJIfi|3^, 

±!Eh"y7-=7-H&Sfc&ilifiPia^ ± IE >H ft fiP IC «fc 1 £ ft >ll ft ft <9 M )& W & * C J: U ± IE P 20 
[ a« 5K JS 3 ] 

±lefflffl*3Hl5£fiPtt, tXi^ffiltSTAX^SJ 1 ; §7^11^7 < y If - 9H JS SP # * Q 
ttffl*»3«*©»-tfflU7±lEfltfflattJ!l*tIC>£t»*>£rZH*Blll»*ffllDI». 

[ a sK js 4 ] 

a*JBl sEtt<?)Hifi»*»«ffllBl»-?»)oT, 

±8E<iffi*J!i*aji*. ± ie * 7 < > ■» - 55 a sp c u ^ 7 y> n # a 7 © m ^ « +1 ic b 

17, ±lE#fflffl£»J«#t**ttfcJ£UT»ii*l*Ltt¥tElK ± IE ffi ffl * t I'J 5& t 3 
C^-£»«>:t?H*8HH»«aiHH. 30 
[ a 5K Jl 5 ] 

a jfc Jl 1 sEtt®HMSmB»»ailBlB-?*)oT. 

± IE A <f □ y h-7>S*Ht7Dv f- ft IC & IS BE * ft 7 3V U . 

±8Ett«StW3£ail*, 1 7 □ y K W © # A -< □ y h5/>*^IB<Dfflffl*»JSf*#iJl!l3£U 
*:jh1 Q 4! ffl * * , * £ 2 7 □ y h <5 /U D y S 7 > * ^ S¥ Pal ^ ffi ®) flc ^ # >4 

»l 3£ U » 2 S> «t ffl * V t 51? . 

±8EHift»Siat;|*fflfiPI*, ±aESBl<Pttfflattffll)TX*»«H»»gi*t«fflU, ± IE 

[ a ia 6 ] 40 

a 5K ja 1 iett©Hats*«ttiHiQiB-?»)r>T, 

± IE A 7 * << $ y T * *tl 3£ fiP a > Br£(5 0 ?UitjBi?i*fi§«*t»TAXIC*iB 
UfeaM7'D77^^Q^tffll)7±lEA7-5'^^>7 l *t)B l J7£t^C^t!|f^>;tI)i| 

[ a * ia 7 ] 

± ie a 7 * >r ^ y t M. m sp i* , m 3t © u $= u fli t a * i « ¥ jk +i t w -> ± 7 <o a 7 c -a 
1 1 7 a 7 * << ^ y t * t ll % u . s;a<5i§«ic^iU7, i t^>i*AX^'f^>9' 

[ a 5K ia 8 ] 50 
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» X JR 1 lEtt©Hlft»IB«ttiHlQlH-?*)T>T, 

[ a * js 9 ] 

tt 3fc JR 1 lEtt©HlfilS{«»«iBiaB-?ifcoT, 

±8E**ikdsKr<ife*»tfflnT#S8»*9***ST»*9**Ata!iftr73!i*ffv 
^ tk « kk <hs fs t ±i5ttfflMc «• ad -r z c * t » « * * i s^^s^^aiiBiffi . 10 

[ tt 5K JS 1 0 ] 

a>fcJS?lEi&<2]l&ifc*9&iHlslS&-?ifoo7;, 

[ a s js 1 1 ] 

a X JS 1 0i5«©H*8HH»«iliHH-?iP)oT, 

ijfiurtL*.«JHfijHi«vtJt«L - ± ie tit *§ * * a z * >r §>r*Q?^^ft^«iS)t0 
[ a x js 1 2 ] 

a * JS 1 0l5«<9H*»flB»«iliHK-f<?>^-?, 

z n % » « 9 « m n ss . 
[ a x js 1 3 ] 

*»<!>AZtaiUfe«»**<!)I)l?n7 7 ^initu, ± ie *a 0 a z ® + # * * 

±lB/5X9SRCt l ;U l J37i5 1lfe*AZi5«;»«§tK»?!§l/? l J*CJ: l ;ii61tl[ 30 
U . ^<5SKii[i5)i^i:§* tL7U ZWff <5;U □ v ^7>7ritffll)73iA7i:fl 

± IE & 7 -r >#-^SC£3#ffiMi&^^;!*^ffi*i*tMU, 

± ie « m 7- □ 7 7 >r ;u c «t ii » fl9 « a x * >f ss > * t an * u . 

[ a X JS 1 4 ] 

»JfcHl8iBtt©H»RflS»«fflfi*-*fcDT, 40 

± ie f yT-^-HatSttM^an*, ±iEat*<5S»*«Q)Hift&^*ic«fc «; ± ie k - y 7- 7 - 
[ a * js 1 5 ] 

a X JS 1 88E«©JB*imi**ffl*ft?»ioT, 

±8E«t*it*l*fl>l*B:. ^ * ^ ^ « +1 1 ft A 7 fU 'J ^ 7 ^ tl £ 7 * >#-»lCJ;J 
[ a X JS 1 6 ] 

a SOS 1 3 IE « Q Jl M ffii M W /5 & ft o 7 , 50 
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±!Efflffl*5l!l5E<Pl*l*, ± IE * 7 > # - 3 IC J; { ) §\ { ) St * ft *l «• A X Q 4e ^- *£ II IC 
KBIT, ±lE*fflffllt»SK«-t**itd5KOT#i$tl*.ffi^tfflUT±iEffl:ffl*-&3lll^ 

[ a * IS 1 7 ] 

ffl * IS 1 88E«<!>HiS««**ffl*ft?9)oT, 

± IE A 4 □ v h ; y > * JUS 7 D y HfCttSltll?* 1 ;. 

UfeSis 1 <9 fit 41 * * . '> £ < >! fc Z X □ v hflJA^Dv K^>3c;ua¥^Qffiffi$»s5?^^ 

E » z © a a * t ffl i) t n # « « a» « * * a r 7 c v t »« v r z « »« « * * w ^ 

* . 

[ a IS 1 8 ] 

a 3K IS 1 3lE«QM&M4ftiti75ftTfooT> 

± IE A X * -f 5>7ilt<!)ltt, W 36 <D U ?UltfitZ«Xi§ItlttlTA7IC« 

[ a * is 1 9 ] 

a « n 1 3 ie « 0 n & 15 « n « a 75 a -? o -? . 

± IE A X * 4 55 > 5T & M 3t © R I* , Pff^^UriUltjS^Z-ll^-il+lt^^^T^AXIC 20 

[ a 5K IS 2 0 ] 

a * is 1 3 ie m <o m « » « * 4$ a 75 a -? <?> 0 t . 

[ a * is 2 1 ] 

a jfc IS 1 88E*<!>HiSR«*«ffl*ft?»)oT, 

± ie & 7 < >*-*icj;nt:-i/> h4*fc«<z><fS¥t**.ttfcja:u, 

± IE til ffi * II * <0 m I* , ±8E*a»#¥**«=F*'«¥**itQ)3l!l!£«CJ; , J±iEttffl* 
ffi$4* M 15 ft . 

[ a * ii 2 2 ] 

a * IS 2 1 lEi&<2>S&lfcfii&4ftiH£ft-?ift^T, 

± IE A X * << 5 >7**l5£S>l*l*, ± IE II 56 U A X * -< S= > 7" M o> « H g M 46 t * 55? U 

i m » » * 9 4* a 75 ft . 

[ a IS 2 3 ] 

a 30S 2 2 IE fK Q Jl M li 4S 4ft 75 ft T & o T , 40 
±lEJ3&RS*ai;|*W<?>Rl*, ±SBffifflilCWa]rftfe**K*l«V±SEA7* <f ^>7* 
CWAir*Lfe*JRK«l1fi>£tit«U, ±IEtir4l:^*AX?^SS7 7 , M<Z>?^ftft#{ellJf 

i?anJtsii7H»Rsit«it2c)(t»iinisit»ii**ffi35a. 

[ a 5K IS 2 4 ] 

a jk is 2 2 ie « q ji M ii # 4ft in 75 ft t & o t , 

Chfin^*lfe'IS!Rfi*l«t, ^ ft ft S it it * U T ± IE {It 41 * Y A X * <f ^ y T H c *tf 
IHM&flS^4ftW;fift. 

[ a 5K IS 2 5 ] 50 
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(Dttf^iisAxtt-nTSRtiAxSRSv, ±ieAz3BKttcj; , ;sj , ;S7 

^ft^&AZQffiM^tffiiSMU^'J JCi'JltllL. ^©jfiJKJRft©-^!^* 
at'y-r*;Ht3fe«t*tt. ^ l£ 9 s * * JU It 3fe 11 t m U 7 =1 t - U > K & & * ft 7 0 

7 7 # - 5£ ji sp ^ , ±ies-7 -f >#-$G£»cj;z#ffl*i$»j*#»*titffiiitii!i5£r 

I ffl * »J 5& SP * , ± IB * 7- □ 7 y 4 h\Z£ x ) HfflfiSA^J >f ^>7itlttIA 
7 * ^5 7 M >Jl'J 5E SP >: , ±8EA7*'f^>9 , *V±8BfltfflaitfflUT±8E#*<?)H»R 

snt-s**w*zH£&siafci*iHap*, ±ieja»»aitt*ct ! y7- ! 5-JS»ftt«ffl^? 10 

[ i« 31? JS 2 6 ] 

ft 3fc £ 2 5l5«<?>»*3HBll**-?*>r>7, 

[ II 3K JS 2 7 ] 

% JS 2 5le«c)fll^ffi^)Im*-?^oT, 

± IE A 7 *? 4 ^>7*il5£S$tt, Sf B#^y^> 'J > 7 Ottfii* V 5 UltOttI 
|iJ<5P^^^^Q)'(i#t^UT±lEA7-y^^>^*t)B l J^tICVt»fJVtI«¥ffl« 20 

[ S« * Jl 2 8 ] 

a * JE 2 5l5«KQfll^a#^*-?^^7> 

±iefflffl*3Hi3£aPtt, s » « # >» <?> r ^ 7 y > ? © wr * <o m m ? * * ;nc s t n z ± ie a 
[ a * ji 2 ? ] 

M jfc JE 2 5lB«©;»*iiI«il**-?foo7. 

±iEHaL&»ii«aiw#i5©sat»s*t¥w<b^^¥w^SQaaj^, 30 

[ s* 5K JS 3 0 ] 

* Jfc JB 2 9lEtK0fil*ffl«)IS*-?^o7, 

± IE ¥ lb 55 51 8P He . ff»C«36qmBS*HlCJ: 'J ±!EH8t8l«*t 3 F*3ft* 3 C V t » 

[ a * jb 3 1 ] 

a * jb 2 5SE«<?>*wjnt«i*-?*i-5T, 

^«<^e7y7-y>5<9*u*T + ^;i/cttfflr3* | jflijHiffitsj«r?* | jflP*s«iSfW>: 

40 

±SEK35#IDI»<Dfi6**»ttt#J»r?*J«aP'J£t«l%. 

±SE*"JflP*l«*35Ba5l*. ± IE W 7 ft £ h" y?7-SU»i:»Dfe»«t7y? l J>?(5 
± SE SUflP BP tt , ±8B«ftC***Ufc**»#*<S>JR*C*l>7±aEig*tt0K0*fc»tt 
[ tt >K IB 3 2 ] 

a xK Jl 2 5lE«K©«l*ffi«^*-?^o7- 



±ffiJSK*IH»0iS*tt*i|!fet#J**Z*J*pap>:t*lfc, 
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±sesu4i'Mff£ftapi*. ± se ft m r *i p y?7-sitscEi)7 ;u - 7- & « r 4 a - 

# ? r * ;nc » a r 3 C V ? ± IE S » » HI ^ fB ft u . 

± IE Ml m fiP IS . ±8E*ftC***Ufe**»»*©**CAlJT±8ES*ttHB®*tt»tt 
c a * Jl 3 3 ] 

'> s < * t 7 y 7- y > 7 su 45p f f % « ffi * z vj * « » * * j# r z wj sp m *b * ek sp v 

10 

±ffi«fflrtL^h , y7' ! 7-Hai»Ci60TS^-7-3M*5 r 'fA-yTt4T?^? : »5»*J 
5E t 3 ¥U E SP V t M X, > 

±tEftU«MW^^ffR. ± IE ¥'J t ft * C ft Dfe««t7v? l J>5(5 »J 4P -r I iUCS A 

r z c v?±iE*#sflj^«*u > 

± IE SU flP SP I* . ±l5fBfeC>*JSUfe*JI9«»^9JS«CJSl>T±iEJ3l35fiap©K*ittttt 

[ fg BR (?) §¥ 10 « & Bfl ] 
[ 0 0 01] 

[SgflB©H*-Zfc«#lM 20 

* ?§ Bfl IS > $J£ISItS&fS-?f^?>ffl#7cfS;^7iS ( JJL T , DS-CDMA75SVQ5MO 
t«EUfc«$iHBflll* ( # » # ffile Jft * ) * , SaiDS-CDMAJjSCftlSHitR 

[ 0 0 0 2] 

[ 4* * q s #n 

h 7/*i;)RI«^f t?JSU^CDMA (Code Dt Vision Mult 
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»eci**fi*t*fc<P3C#CSfo»#f*>Z. *t <0 - 75 7> , 3 St EH ^ - 7- fig « r <f A - V f » , 
B 31 » » of o * V h" y7-7-E»»#X^l)JiaiCttS:ltt»-*<3>7 -f - P A y 7 ft ffi © 35 

tesv^fiifcBWtt^ltiijc^tzfcftttfcftZcvcj;';, J*»tt#*ftt3c 

5D 14 tL 7 I ) Z . C © di) . »»«*UCJifUTHft<?>f ; y7* ! 7-H»»t«illU, t^X? 
? C JB U T H ;i, - 7- fit « r 4" A - V f t ft ? » y ? » (0 ¥U Br t t Z C V IS . 35 -la » tt <0 % 
± Ctt L T a 5 V 4S 1 . £ ft . h" y 7' 7 - JB iSS»* 3= I) i§ ^ © 35 <fi SI '£ C o U 7 tt 
, #»»XK1 S V C a¥ m S *6 ft «f 5 * ft. 7 l ) Z . 
[ 0 0 0 6 ] 

c c -? , Fy?7-si«&t«fflrzJisn7, » sf x iw 1 c i* , #»sc*it7K« 

« ^ <9 I/ # ilJ-XTC^ZT^Bf^tzlc^ZCVlCJ; 1 ;, 7 x - 7" > 7 C y f o £ 'J 10 
h , y?7-HMK5)I&titnSI5»lSltlTl^. * k. . tfffiiKZCtt, AX 

*SEifi«t»rpcff7i6fltiijE«tsifflUT, » » a © s m m c « * 3 p y ?7-sita9 

[ 0 0 0 7 ] 

l?tt, ^ §T & l# 2 IC IE tE ? ft £ 7" □ y 7 El t ;S t . £ £ > EM OR. B?C5t7/> 
# - 55 3 SP 1 0 1 _ 1 , 10 1_2. . 1 0 1 _ n -? © * K . fi*r^?AZC«t? 
3ft K Kfll * . S-lBT-ftfcAXtitffi*, *l®fiJBHHflttSt. 
[ 0 0 0 8 ] 

i ? 07 ^ >^-i!5aai I 0 1 _ 1 , 1 0 1 _ 2 . . 10 1_ntt,^ftYft|B]U:t*J5Sc , 
t*t3. CC7tt, W^l77 < >*'-«iafiP 1 0 1 _ 1 t0JC*tf-?8iflB*Z. 7 -f 20 
> # - 9£ JI BM o 1 _ 1 IS , 3^ IE SP 1 1 1 V A X it «t*U £ SP 1 1 2 V iE «tt BP1 1 3 ^ 
^lfrU7Hl. 1 1 1 tt . £»«CT*«?ftfc«^C*JO-zffittJK«£ 

t I ) , SaaKKCJ^'JiiJftfefi*! 0 2_1cl*36«£*I:e«1 1 0 t Hi * f Z . ± 
IE it « fll IE m 1 1 0 IS A X it «£ ¥U 3& BP 1 1 2 -\ 3H * ft . ffl«iRtt*<?>tt^-1 0 2_1 att 
A X tt «£ ?"J 3t » 1 1 niS<i)RAKE (l/^7)M^5£SfflU 0 4 ^ 131 S ft Z . A X it 
« W * » 1 1 Z tt . ± IE ffi K 15 ft * <D * 1 0 2_10LVzl«£?iIEflI1 1 0 C <t ') , AX 
C«U7IU <3fi«t-?3=Z^y?^Q>¥iJ^t«l), IE U < & «£ 7> ?= 7 II Z J* 6 IC IS ^ d» ;* 

<y)^ft^-^Bt^mi0AxfflS^C!)*^ffi^i 2oxiJf«iiti o 2 _ 1 g t w 77 -r z , 

± IE * * « * 1 2 0 I* IE *Ut SM 1 3 m v> ft , £ # & 1 0 2_1 & ttRAKE^§5!l 
3 SU 0 4\i^Z. IE ft 4b 85 1 1 3tt- ± IE il # *l * 1 2 0 t 1 II 7 A X tifttft 30 
fi tiMG 1 0 2_1 fc t * ih . ^ ft t W 77 t Z . 
[ 0 0 0 9 ] 

-75, RAKE«^5!QJfSP1 04?tt. # 7 95 S SIM 0 1 _ 1 ~ 1 0 1_n#>4 

W777-ft;fe&ffiJ£ftfRo>#«-^1 0 2 _ 1 ol~1 0 2_noLtftl)-?l/>r76E)?tft'yV 
C . S 3f « » 1 0 2 _ 1 c ~ 1 0 2_noVAXiiaittt«S«*1 0 2 _ 1 f> ~ 1 0 
2_n 6 H1H7, S»Si:*!tt Zi«*fit *t5E r I . 
[0010] 

C . 01 OCfiUT, SE tt ( y «l ) B7 ^>J-?51SP?iJS, it0£-f^3=AXIC*J-f 

zfflxtttt-tjuu. « * ( x « ) RSt?ft^ja<5ttitffa, mr * «i ( z tt ) is b# 

Bt0llt/fa 7U ? . ± j£ U k, A X 3£ «£ ¥U % W 1 1 I C ft 1 1 7 > AZ^IU (iltt? 40 

3! © ¥'J 3£ I* ( n + m ) T of IB ^ C 'a t) ft Z . 
[001 1 ] 

CUHI OQffltt, flH9(57 ^ >J-5!lII[:fill7 1 t = t0"?AXPl 1 iff II U S 
7^tl, t = t0+nT7AXP 1 zclfi 1 ;, t = t 0 + (n + m) T7A7 P 1 3 IC 
f t)Z*^#$7tl7ll I. * , C<?I1 0<5l7tt, t = tO#^t = tO+nT0 

^-?(^)AX$»ltrvt*^'l*fg^^*A1-?^ , ;, t = to + nTi*u = to + (n + m 

) T <D [H ■? © A X $ » « t vTv t * * 'If 1 6 ■» A 2?JiJcn/ll7UZ. 
[001 2 ] 

- » C . BiJtSi Af VffiiiA 0 ^©li^ttS (1 ) IC£Z©7>, A1 / n T , A 50 
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[0013] 

Af ■ t = A# ( 1 ) 

C C ~? , 01 0tOA»ttA7ll«£|iJtffCfill7. iEl> < JI«U7ll?#y7»t|iJt 
r Z to © iHAtSLTUZ. ± IE ft 553 & © &i£ ft -fit © 1/ \ h » S » « * 
$»Q*§ft, AXH«¥Jt»1 1 Ztt AXtilft-?? 7l)5l)^PJIU7, CQSP*-?©* 

[00 1 4 ] 

W ± © Ml 08 «fc «J . ±BE«S ! FXlW£cSE«{<5>tt«l*. 35««^-©AX<?>iiJi7-n7 7'f;i/t 10 
iltl, ffi K ft # ffi J-X ± <D |/ 'X ;u t # r 3 A X C « U T Jffl ft IC II ft U A X * <f § 

> 7 © * ^ tiHB t *u « t s u * iu ^ m . s5fi»»*-?*r*izffl*?f*»a«tJt^UTi) 
I . 

[0015] 

[ # *f SF X HAM ] 

mTttii, « □« - . ft ft ft US . £«£i|i#rw-CDMAT l Jll>?CfrL7 37.r-f ; A 
y ^SiSiy^ A-=yf 9I*H^^IJ R C S 9 9 - 

156 (1999-1 1) 
[if 8TX$* 1 ] 

»1Z 0 0 1 - Z 8 5 1 2 9 §fti (62 5) 20 
[*t fFXW 2 ] 

»IZ001-n88?B?&l(B1, 12) 
[0016] 

tf£W&&%;b £ 7 * t 1 H « ] 

y ? # © 2pj Br c ffl i ) i » ft ic » . wTcmrmnAtnnrmiz. 

[0017] 

ffii j£ U J: "? C . D 8 - CDMA^SB, % £ U ^ )l ft' I) mm MtftT £ ft I) ~Z t T - 9 

i/ - K5ffift<t*Bui«AHta«ti c^tifti7. mm y 4 k - v f q m m » )k 30 
* Tit 7 1 1 1 . act iff, m h - 7- is * r 4 a - v f Wn ft t ft ? # v ? » <o w it c a . 

^;U»ri&lHHSBSJ*?^ I C V # * ft ? *L T I J I . 
[0018] 

- £ , ± 85 » S X « 1 C 8E tt 3> tt « tt , iJHTCSHfflilltS 

to z /& s # »> 'j , ^ © ^ to ic , KftM^u^^^&^&^Mtfiftt^x-^?'' 

Cy^ltftffittElBfcU-Zi&aiTtlZCVlCSS'J , XftttlQIBlHURflt^Xr < # o 7 U £ 

j£&l**j§£ii<;Ilft-7*3=Sl). 
[0019] 

$ *L , ±8E»fl ! FXW2lCiEtt©fiffiHc. ±7$U^<fc?IC«M^^-© : &A7tZ)»M7-n7 7 40 

'f ;u t xi ft u . & k ft m » i*K!>i/t^t*?-? Axc«U7affl«citufeAz 

'Xi^l&llHiltlT^ Yilf AXfctl^«Ti:^l)7tt > ffiKJKflfitt filW, ± © U ^ A, 

S < 5 ? . 
[ 0 0 2 0 ] 

nc, jC (1) »i}|iJU?C, t*ifECttti«S);ifig V<9^?<i) + r ^7^r 7 
IS h" y7-=7-^jft^^iBiS^.<llft-?? : *l). 

[0021] 50 
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Kv^^-jaasitiiiRiKttffl?*. « y 4 a - v f m st q & \t t i$ r . n # s ^ 

[ 0 0 2 2 ] 

[HHt &*,kt 1 <y> <?> ¥ s ] 

^MQjgMfgMWElg&ta, tt»<?>AZ-£»jaofcttJKte^-<?>lll£7-n7 7 -f ^ t JB 
AXCflt? ft *;Ht3£«t*W)TDkl-L/> hi|iStZSIK5)7 <f 7 # - 95 Jf * > 

A, 10 J; 'J A MB £ A Z * <f ^7 r itIJt I A X 9 4 7«»S» V . A H n > 
[ 0 0 2 3 ] 

□ y h y y ft )i ^ mi) 7 x cnt ~z f * * iite'g.m^ xv)-z n t - \s y htit] 

7 >#-51!atfiU, #7 -r 7 # - 9£ JI C 2 «- ^ -r ^l/:Ht5£«<?>ttffl*I&Sli:##<$tt 20 
fflitltl, * % 7- □ 7 7 >f ;u C «fc 'J H ffl ft « A 7 * 4 SS 7 7 * t M 56 U > N 5 

[ 0 0 2 4 ] 

SlSAXtt-HTSRtlAXSRIX, §A X ©Eli^tiKU I , J7T 56 <9 A 
4" □ y h 7 7 * ^ t ffl l> T 3 A 7. IC ^ T 3 f -f J^MfltsKdfiTZIt-U 7 h * » t 

<t 7 ft & 0 7 -f 7 # - if ss * , &f -c *;ntft«<5-m:s*»af*»mitffljtt3ii3er? 

fit ffl * II 36 BP V . Ji Jg 7- □ 7 7 ^MC J; V M ffi & A 7 ? ^ 7 7 * t II 56 t 3 A 7 ? ^ 

$ 7 7 1 * »j 56 * , A7^>r^>7it)£fltfflaitffluT#*0H*»«jtt*iiir7Ha 30 

&S* * tt M tt * . BitRSIttCF y?7-liS»t»ffltI K' y 7- 7 - H fcRtt Hi tt 
[ 0 0 2 5 ] 

*fgB^Q«^a-(siS*tt, US ft ft ^ ic j; y ifcft?:|ifc«^--SS*J5*<?>ia-?Ji!55«*ZJS 
5? m W V . figSteW©J£*te»tttSU«-fZS!l«]fiJ*. '>8<n7y?'J>?«)*J<Pf 
**;UC«B*3*U*tttft£j**Z*Ufttt*i£J3?fiP>£, 55 -la <fs ^ <Z> M y?7-SiSSt 

« JH r z h" *t <?> p y 7- 7 - R ic » u t ffl ^ - 7- # y * a 

- V f \ ft ? ^ * » 5 # W 56 r I W 56 A3 V t ffi Jt , SU ft M *6 * Jft fiP IX , «£ISJRC*U& 

m * t 7 y 7- v y 9 v m ft f * % )Vq w a r 1 c * ~? s « « w\ ^ * * u > su ft u 1* > s is 40 

[ 0 0 2 6 ] 

]^^(J)tAXN$>7inffll)7, fi^-©Hifi»S*t*fflU. *t © S » » 31 * 
tiCF y?5-Bit»tfllffll;7llUl)). mZt£ , is ^ U <X )l W I) MlsmftT t> 7 
ifA7«ftT7'J)o7t, H<E(5h' y?7-)Si6StiIft<«ia???. * , *56 
iCttll*. if IiJi*Cfil)7lt9 F y ?7-Sj«l!t^JE I , m X I* 7 v 7' U 7 
7 © jfcll ft f -r Utlll7. y?7-SifK9l J t9t(i)f b < I* BH ;U - 7-fiS-lt ^ 

-TA-s'^tfiT^^tfB^t^rfliwtswJiJWcwftu. *t © « * ic b \3 k. s « m m 
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[ 0 0 2 7 ] 
[ 0 0 2 8 1 

lift, *fSi«0«?Pffl«lllk*a>-tSSfeS>ffStS*U-7. D8-CDMAS^©I*lg« 

© ft s»t; * . *fgB3Q^^a^=is*K, «*«e«jsit-?« < , ds-cd 

PDA: Persona,! D i 9- i + a. I ASS i Starts) !?Jn7tIll 

10 

[ 0 0 2 ?] 

*nmQM&<D mftwmmoL , bi c»tj:?c, «st*f »i» n □ $ a z 7- 

-=y 3 >95JISP2 2>;> 7 7' U ^ - 7 3 7 &'J ffl 95 a SP 2 3 >; t ffi T U 3 . □ $ a Z ^7 - 
7 3 > % a Ss 2 2 * 7 7- 'J ^ - 7 3 7 S'J M a SP 2 3 ft - CPUO^-7i aSPH 
(CPUI/Fi) Mb78S7ft7llI. ± IB ZlS;aZ:7 - 7 3725 a 952 2ft- ffl 
Siff)D$i:7--7 3>tt l JlPt3feiJ)9:Si:7- ; y3>CPUe itil, ± SB 
7 7- 'J ^ - 7 3 7 $'J M a 9 2 3tt, # ^ K it ffl # Q * ^ $!Q a ^ « □ t" * © S * » a 
i9S8(!)77 l J7-i'3>tlJSPtIfei))C)77 l J7-5/3>CPU7 1 tltlll Z 
. 53V - *l?^0ff* Z5aZ7-7375!5a922^05l&a*7 7 7-'J7-7 37 

*u a 5Q a a? 2 3 -? © sq a t *t n y ti ai © c p u * a a u ay t * ir t n i * , ^ *i * 55 a 20 
t--5<5cpu#aau7tiiia, *i >* «* a t 3 t^i^c p uc^it7ffl37tt7 
tin. 

[ 0 0 3 0 ] 

c « * a « 1 0 s * n ^ ] 

33ft, 3i**««^<?>6*iSJB+l, ^JlM^«^0^-ZA7h"'fe^-^<Z>'5' , '77:J7 

M& 3 4 ^ m v> & i . 

[ 0 0 3 1 ] 30 

lf«IS»JiK&&llffCTll7ttftat7#, 35MM3 4ft- I, Q^-7A>F<i^ 
© ft 3- ft 55 S , KfJ^^-U^UTJIZ^I^KiS^A'/fDv f-5/>ac^tffll)feyr*;Hf 
£ V ^ l£ ? * *;Ht3fe«trail*.Dt-l/ > h^SY^fi? 7 * 7 7J" - 95 a - #7 -f 7 7J" 

ttfiPS&'sWatZSyQKiatft'?. * , *t^c)P«<5)»^o)Siti§ 3 4ft- 
±8E*^r*;Ht5&«tffll)^fltfflSI3ll3£Kia. ¥ #3 ft IS 3£ 7- □ 7 * 4 h V M 5£ il C S 

i^AX? 0>7i<9iltiu^ii5&ii^a«l- flfc»S*te^<z>Y*SftKva 
- f «it^lic)Hi6Siiffi^^IS<i)S»l[^tfi^>;9itCc);II69F y 7- 7 

7 tl £ h" y?7-lliSH(!)lB, □$i:7--7 3 >?!ll§2 2 9 : S 1 I 7 - V 3 > C 
PUB 
[ 0 0 3 2 ] 

T«--$'^gtS!3 8ft - ^M^-y^^F^-^^©^^-^-'? (fl^KA7vH 
* t" - * ) 7> a ¥ y si v ^ <o * it v t 1 ) - 3 a* m m * j si c j; * fit t xi % P r - * 

tf?t§§3 K, 31-isT*- 7 t »«t* - * ft^-fiP 4 2 xJH 1 . 
[ 0 0 3 3 ] 

§?«?ff 3 9ft, SF7*-'?Qffa5^JI- 70?-y-7'fi- X7-8TjE«a¥<& 

fc^-ft«i3tft^fc«, ni:D/A ( 7* < 7* -y ^ / 7 7 □ 7" ) * * « a t »s * . ^ a d 

/Af»ft<57^n7Sfi?H;, 7 > 7 4 0 i: J; 'J Ii7tl7 7 C - J 4 1 i:t»7 tl 50 
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[ 0 0 3 4 ] 

^ £g 3 . * te , 3iSJHST*-*l*. * 5 C ft D T 7 7- 'J >r - V 3 > S'J ft 95 S SP 2 3 ^ t 
[ 0 0 3 5 ] 

c ft ^ m « * <?) s * iti rp ] 

A / D (7^0 7/7-^/^1) £ * 95 if U , r "J C J± 36t 90: 51 . 4 > 9 - V - 7" , X 
[ 0 0 3 6 ] 

4 7 IC ^ ft 3 . 3il«7*- y?f^itfiP4 7 1*, a*7 , -*<?>ffiHI«g. > — U - 
7" 95 il , X s 7-«lZS*©WiD«a»t<Tl). #^tl*L;i^7'-*t3M<fs£58l349C3I 
3 . 

[ 0 0 3 7 ] 

K « * SIS W 4 91*. tt»7ftfcS*7"-**ffl«^-*C*3U7tt1»ra^lL:J;3*HlS«va 
t Jfc U , » * *l I . Q'X-7A>h , fi§tD/Alf«l7iSfRF8P5 0\ U. 20 
[ 0 0 3 8 ] 

iHeRFBP5 Ott, ± IE I , Q^-ZA>h"#^tiS)l&S>3St«4s¥-\7y7-Zl>A-K 
7>f7 3 1 C tl C J; 'i , SS7>f 73 1 33HHS^#}Rl**ift*OT 

[ 0 0 3 ?] 

□ ^ 1 Z 7 - -> 3 >55135 22<?)D$iZ7-5'3>CPU6 11*, i£35M-IS-§-95JiaP2 
1 c» it I±»Ufe**fi6R*«at*J A ft ft c l* , :5i:7-5/ 3 >CPU 

e 1 R0M6 3 (Reoicl Only Memory) cffitrtLTU ?I*W*y 30 

7 h^i7Cft^7*IIi*iJfllil&Itfi?. 
[ 0 0 4 0 ] 

* . □^az^-73>cpueii*. y v 7° v y o m <d & & ikz* * * >i m <d & 

ItiJiT'-HifKtJ. BfflC-5l)TB:*3S-rZ#, »IC*IS16<?>JBt£e>»<&. □ ^ i 
Z7--7 3 >CPU6 1 I* , 3M3?M"fe^95HSi2 1 <^>?5'lBM8P3 4#'4>it'4:n7^=;*K , 
y?7-HM(9flb < tt i 9 F y 7 7 - A 5ft ft C * -3' I ) 7 £ IX t tl *L flf 56 Q) M t B t , 
$J /t I* 7 v 7- 'J > 7 Q ffi « + Vi ft f r * h ( D C C H ) m <D T - 9 C It ^0 U 7 , * « « fl'J 
-\fBftf3c>:tft7. 
[ 0 0 41] 

537, □$aZ7--7 3 >CPU61(*, AX7O6 2tAl7, R O M 6 3 , RAM 40 
6 4 (RotnoLom Access Memory) , EEPROM6 5 (Elect)" 
i col I I y E roLSa.t I e ol n <i P I" o H cl tm m a t I e R e a. c£ On 
I y Memory) * J* » ? *i t u 3 . R A M 6 4 1* , :5ii7-v 3 >cPU6 1 

<5tfMitttt*l,T«E?:tl. □^aZ-7--7 3 >CPU 6 1 <D V 7 h "7 x 7 lift * IC ft I) 

7f ?cfiD7stft^f?)7- •ysytienu^'j , fl$<D*ai*0iffl-?*iti!u n?- 

*t-n#«)IClE«r3. EEPROM6 5 tt - *tffg>l£X : E'J-?;fro7, 8f * W H m <0 W 
M»t 7 Vkfft tl~Z t , #J £ f* 1 HU Q ffl « M * # © « f g t IE +f U 7 ft < C * # 7> ^ 3 . 

u 7 , □^az7-7 3 >CPU6i(*, )km \z: WMtf X y & ft ? h *l ffi \z: , 

EEPROM6 5ICie«7-tl7U3ffitECS^U7«-a5tlS^* l Jft-r3C>;-?, ^ 3i t 
7»ffTtL3l«9i5ttPiat^J;5CS77llI. 50 
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[ 0 0 4 2 ] 
[0043] 

c ^ 7- 'j 7- - v 3 > *j * «a» © use & z# * * » ] 

^ it B * <Z> * 50 3E , HS^D7-f<9S^?&35yo)7?U^--7 3 >t^fitZ. Aft 
fitl CI*, 7 7- | J7--73>CPU7 1#"> R0M7 2ClB'ltH7Ul7?U^->'3> 
V7f-^i7tfii!)b, 7'7- l >l^-737fflA77'1'>7 3 t A U 7«« t tl A#» t W 
atJC^C^'i, ±sE7?yir-^3>«it?IIt?. 10 
[ 0 0 4 4 ] 

7? 'J^-y 3>fflAX70UtM,7l!E7? 'J7-737CPU7 1 * }f St ? tl 
7UZS«KIf RAMHB, 7 7 'J 7- ~7 a > C P U 71 9fflfSH7 

* ffl r tl , EE PR0M7 5B7?'J7-=y 3 >(9lJt*ftf tlEftlTUl . * , R 
OM7 Sa«**fitt!Q)«JJtB^<5*.WQ)J»*^. * ;Tv SP 8 2 (LCD) IC * * t * 
f^3feil)<5*fffliP7 * > h7-n, V y If 1 BCJ:7fIll*t»Utt«)flt 
>7i7-5, ;W 7" U - * 7 ?t»fttt?fei))(5«llA^-)'«yt8EtU7ll?. 
MIX ? I* , flJfcl^^yS/i^tyS^lEttfcftibfFtt********^** 
SlEttfcft-frfo 1 ;. i^ff_hK#l077 l J7- : y3>V7h')i7^, S §i § ^ ^ * T 
^-^^h'l/XJa^^tlC^JRUfeAa. a»5y<i)*ffi»^ 5Hfi(R7- J . 7^7" 20 
i-A7*->, 36«<f80»««Jl7"-*, * t!7 - -7 ^ Q & « <i> 7" - 9 t SE « t I . « 

*jr . Cft>i7-^ttEEPR0M7 5lCaElttL7till. * , K 1/-7 8 

EEPROM75U, * J»K ~? I* S < . lal-^^E'JROlEilMt^lJUTSStaT 
lITtlU. 
[ 0 0 4 5 ] 

+ -}SfFa37 6tt, ISI§f7^77^yh, # £ £ * , §fi # <9 A 7J IC « £B r tl 3 

? > , am±t d - v btwib? -tti kin® % - v burt* > mm* y / % 7 s y . n. 

-^CJ; l >l«rF7■tl^«•S(^) + -^7K , * 7 , ? >f r ;U » >> * I . 3^«¥lgfC«)yil7 
. +-J*ftfiP7 6*J.-flCJ; l ;Jftff7-+ll^, +-I/F7 7(* i tQJft^'HSfEt7'7- | J 
y-7 3 >CPU7 1 CIJ. :9"|5)77 l J7-5/ 3 >CPU7 1 tt, *t <0 * - M if C 30 
f 7fe7?'J7--y 3>J5itSfit^. 
[ 0 0 4 6 ] 

* . 7? l Ji7- : / 3 >CPU7 1 ft, l J>*"78^;W7"U-'779, LED (L i t 
It Emitting Diode) SOtlEifc^l+Taf^HiUtiL-^'luSSOU^U 
. <#t§iti«^#l^y tLCD I/F8 1 tM7tfv»8 2 C * a* * tt 2 

til fiP t ft y . 

[ 0 0 4 7 ] 

Sfe, :<9flS«fgitt, flliffS IM C8ut see t tel- identity M 
O d U le) H - F 8 3tH*Rl*g5i^-h"h" 7^7 8 4f, Jiff 7 ^ -7 8 6 tSl 
Rl*e7hl/-=/I/F87tti^7ll^t(i)^tI. 3 3 - h" 7 'f 7" 8 4 IC ± IE 40 
SIMa-KBSflffSlrtlZV, J-F F70'84tt, ^©8IM*-h"8 8CSE» 
tfl.7l)Zi-f®lS#§l?)flAI DSyta^illb, I/F85, CPU I 

/F»24tM7D^i:7-73>CPU6 1 c«»t?. ^^(DD^i:^- 
7 s > C P U 6 1 tt , ft ^ >H fS IC J; 'J , mZt£ l-WmUt ft? . £ k. « ^ff 7 M/ 
- 7' 8 6 7 h U - 7" I/FCKfttftn, 77'J^-73>CPU7 Itt, i: <?> ?h 93 
7 h U - 7" 8 6©i5»nait7 S 1/ - 7* I / F 8 7 t M 7^Jf CQ^BPZhU- 
7"8 6^^iit^iii7-*l^.«fBfS;, )J5C*D7D^iHr-5/3>CPU6 1 Ct«»? 
tl 3 . £ * . ±l5 7hSP7f-l--7 D 8 6tt, #J£t#7x*y?tt^l)ttA-M7< 
tU-?J)oTtI.l)o 3S!*»7 h I/-78 61*, ffl^K*Sit*l7fiV , £- *I <9 7 
7-U7--7 3 >y7h7i7 1 ?StSitll. * * * □ t* < . 7^yh^O)T-9^%Zm 50 
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i a, 5hapxhi/-5^8 6iciE*rti*:y7h'5i7ta3faiu» Etuy7h^i7t 

* ^ * X, »J • ( A — 5/" 3 > 7 v 7° , 7v?f-F) t I C U RHV 5 o 7 HZ . 29 It , 
*SJS9iI<5«¥lg«tt, SiUfe'J %8P I / F 8 8^b7^^>D-Fnty 
7^i7CJ;IA- : /3>7y? , C7y?7-KSI«):5n7llI. 
[0048] 

ICI***«&aH»34<3>l»K<95SMRFa53 3fc8El»Tl)Z. 10 
[ 0 0 4 ?] 

3 hc . 35*«*tJi«u, v c - t c x o c*fftuai««tjrasifi«S7Ka?EffiS) 1 3 
»*<z>**JStt»4i^cj;'j RF*«<9*««^t]i!riE*<-zA> f**c*"7>h>a 

-hi, T^ClXiiSCJ;'] I, Q^-7A>h"i§tiJSt S^S#RFSP33 

o 

[ 0 0 5 0 ] 

C©A/Df *S8 CIS. IffiVC-TCXO 1 S^^^S^SMiJ'Is^tfflUT*^^ 

T U I . ^I£A/D£:&8§3t*, ± IE ^ > 7° U > 7' 9 □ y 9 IC J; U ± IE I , Q ^ - X A > 
PM§tt>7-U >7l7l^itbfe7^/'$';ifi§tai*tl. $S ft ffl W , A / D $ & 
of © if y 7- I) > 7' M & » I* , M^ftflRtftttZfcWC, f y 71/ - h C«U 7*-A- 
^>7- l J>7"^+i^eQ>;^7-*iZ. ±8E« : 3-^«<?)7 , -fV^^?E«*^-HC, 7 -r 7 # - 
55 M S3 3 5 _ 1 . 35_2, , 3 5 _ n * , AX^-f&AZ»Ka5?CiS|i»*l?. 
[ 0 0 51] 

CC7, D8-CDMAS3*»#a*V7fACfiitI*»B#"5fl>y , 5> 'J>7fi¥ 
CBcfc^SttH^r^JUflfftfttZ. 3GPPCfill7a, DPCH (Dedi oat 
ed P k y s i & a I control ola.nne I ) , 8CH (8ynok)"o 
n i sa-t i on cUnnel), P-CPICH(P^i^na.^y-Common 30 

Pilot cUnnel), P-CCPCHtPMtnafy-Cotintiion c 
ontl"o I P L y s i oa. I clia.nnel),PICH(PaHn^ i n i 
i coLto)" &Lanne I ) 5V, £ 8P ~? 1 1 (D^^ 'J > 7ftlf r ? Jl#t*? 

ti7in. ^©tf . dpchh:, nnci-fwafitfiTScftffiTtiJttif t * 
)v -? & u , p-cpichi*, #yo>'j>7ttif t ^^ttiiinn^?, nt 

C**H#«5^*filC-*CfiHt^tLTU?. * fe , (C?*) CiiUT, P 

-CP I CHft-T^it*<<)7, Cfl/lf-^^lfclCttfflrtlZttgy-rS^^SioTUl 

o 

[ 0 0 5 2 ] 

13);@4B:, r'7> l J>!7<5DPCH^P-CPICHff)7l/-^*a(i)iilt/Tv?. 40 
y ^ > U > 7 9 D P C H ft - D8CSU7, 1 5K?^UXDyh7 (S I OtNo. 
1 ~ 8 I OtNo. 1 5) 1 7 U - LlfftJX? il , 1 N iXD y Ktt, T — 9 (Dat 
ol1) , TPC ( E£ « W # $U «P □ 7 > K ) . TFCI (Transport Fo^tna 
tCom t i na,t i on I ni i ca.toH , T-9CD(x.±a.l), A -f D y F 
5/ > 3K ^ (P I I Ot) ftv>K~l. a»DPCH9A^Dy h5'>*A (P i I Ot) I* 
. C D M A©38*«ffllC« I) T^il)JSI*T'- * ©*SBflt*#aM ? . * . - 

T5)Ni,7Dy hNCttlll V>:ft;U#**S8 ;/>:*: JU*-?#3ifil3-:flZ. P - C 
P ICHtt, H4CStJ;K. 1 5l9NA7Dy h7 (8 I OtNo. 1~8 I o 
t N O . 15)1 7P-i.»«SE7tl, 1 9 4 U7.U v h I* . 5- (^^^T" tl *L 1 0 fl 9 V 
>7K;UA<?>fi!'ltT'-*#i*«Z. SISP-CP I CH<Dili7 - ? tf Sti^;*^ 50 
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mm-z ±mmiti & & ? 4 ^ y 7 mm-\ti tot z z y \? £ <) , ssiazh^> 
r m ■& m m c s » ft it t ft ? . s»i«-wit^4Lte*Az*^^>7*»*i*tt, flits 

S^M^WSP 1 5 -vS * ft 1 . 
[ 0 0 5 8 ] 

- 15 . 7*>;tr-«i38i3 5_1~3 5_nCI*. ±lBAX^-f&AZjSRa3?-?iiffi 
J£»SR?ftfcAZ;0f i *ft A ?ftiJ l JS-7i$ftZ. C ft >4 # 7 -f 7 77" - 2& JI BP 3 5 _ 1 ~ 3 
5_nfS, J tft A ?ft|B]b«SJE , t*ri. )HT, «*U 77 ^ >if-«lia! 8 5_ 1 tfflC 

* if -z si * * z . 7 ^ ^^-joasp s 5 _ 1 is, ^Ksxai34^f-f*>iu*^a35Vzik:- 

U>F-^)ASl36^t#U7m5X , Tft7l)I. 3i& ffi SS? SP 4 , AXt-f & 

till, aft, S*S^HBt<5DPCH9«;l!i!l?f *C«fc 10 

, f-r*;i/*i3&ff5^j5i>>ftz. T**;nt£BP5rau aasfifif <9 , ?vb8C3 i vu^ 

r 7>'J>7DPCHO)MDyh-7>JAtfflll7ff?iHtStfip. 5S fir . T -r * 
A, HI £ * I* , SAX<5)7i-7>7ffti:gBtZSfli§c)7i--7>7ffllSilllt 

ftltfftUil), f-r*JH£5£»6tt. 3eI7 i - 7>7ttS^»tI£t ^ . fl- ft ft) 
DPCHOiUDv P 7 > ac ;u ® 5 M fit ffl £ Z* tl M t # SI fit ffl JS. &f ffi +1 V U . 7 x - 7" y 

c£Vjfcd^ftfc^**juffi^«*±fEffl«jR«<5*««^-i*. :t-b>h«iii6\ 

3£ ^ ft Z . * , ff HliStB:, ffiiiltffl! 1 O-xtiS^ftZo ZIC-U7PM 

3i^ii§<5ttfi$itt««tl . U Q □ £ - U 7 P«»aJ6#«5W7J3-ftfc±8efit 
ffl£»*iM<7>S«<fe¥tS, RAKE6Sfff7^fimft?. 
[ 0 0 5 ?] 

RAKE-&J5JtH57l£, * 7 <f >S'-5!!Iff 3 5 _ 1 ~3 5 - n # % HLJJ t tl X. 7 1 > V > 
^DPCHQS^i^tltit^atl. CORAKE6iai7»^$M#f tt- ^ 
3 6tf>b7@1 <Z>T*-?^gtfiP3 8\Si}tmttC. S I R (#ai£*ttW**3=F* 
**W*ik)J!l3eff11^6KiJft^. 30 
[ 0 0 6 0 ] 

8 I R XI 3& S3 1 11*. ±iERAKE^5X , SP7#*7CJt^Ei , U^^77U77DPCH5'fS 

m m m i* , fit *a * xi se bp 1 o ^ « * ft s . 

[ 0 0 6 1 ] 

fit ffl * XI 3& BP 1 0 I* , fr#;Ht5£aP5«fc';J3mft79 ! *.9 : r*;Hf3£ll?)ffiffl*»'HI* 

tnu7, K#*^-©ttfiatt«*r?. fit ffl si xi * bp 1 

OK, X □ y hNQSiUDy P7 7*WU#^#^ftZfitMi&ffi*BtJ3t);fefirffl:£tt*g 

* . X □ y hBKDftA'fny h777K^^»^*#^ftZfitffl^i&ffi«tfflU^.fitfflll«« 

^ 5K (U) Z „ Cftmffffla&flUgl*. Sfi<i)l-1fIiCfffitft7l)^r7> l J>7DP 40 
C H <D A 4 □ y P 7 7 Tit ^ t ffl I) 7t f -r * )l Vt % it t #"J E U 7 II % 7 ft 7 I) 1 <0 ? , H « 

icfcofc*l«-?ifcZ>:u*.z. ft a» , fit £ M XI 3£ BP 1 or, ± le fit *l * t * <uw PSic « ffl 
r i f * * )v ft % m v fit *i * n m is v u t , « a, w . axiri ?=i)ii/^;uv f 

fi?H^*X?HA7 ( $J X t£ « X -IS « +1 Q A X ) tfSJM^T^ftfcX^tf-S&S 
SP^iiQfitffl^SJ'WfgQ^tfflDfe 1 ; . A X 1^ - f & A X ;H « BP C <fc V & 7 -f 7 77" - 9£ if 
BP SJ U ^ 7 ^ ft # A X Q ^ -fl M ^ *I 41 C «v U 7 ^ ft >5 # 7 -r > J-5JIf(i)tfflf 
»**t*XJtfcjafcU -7#«*ftfcfitffl!t»iHlfRtfilu 3 c * » 7> I . 
[ 0 0 6 2] 

C C 7> , 7 0 > V y 0 D P C H <0 A 4 □ y P 7 7 3? ^ t $1 *, I* 2 7 > ZK 1 ^ ( SB 1 A * □ v 

P 7 7 7K h . SB 2 A ^ □ y P 7 7 * ;U >: Df & C V C f 3 ) VOfcJldtlHT. ± IE fit ffl * 50 
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JB * SM 0 # . ± IE X □ y h m <0 * A 4 □ y H V > * ^ V X □ y h ID <?) A -f □ y h V y 7K 
«i Q tit ffl £ S) « *B t E I) T tit ffl * *§ f§ t 5KW 3 »6©*#fllt . 16, H7tlll 

[ 0 0 6 3 ] 

£r> HBtfflu, xn v h piq&k 4 n v \~ y lift v, m v> ti&tiLm&Wim&t mi) 

, X □ v f- W Q m 1 , *2yUDyh : y>*JK5ZSSf{!tiCP 1 2tttC»1gIV 
tZU, A-f Dvh5/5'*JK5i*ttICP 1 )JjE«I*ttlCP 1 2. Y 

QflQtitMi!)^, r « ft t * 1 A ^ □ v hV>3?;U#>i#«4tL*:^-r>#;Hf^fli<?)ffi 
ffl^ft-HS^ttA© 1 "? . * *. , S^Ufe»2;UDv f- > ^9*«ffiIC P 2 * 10 
Ilf«tf CP 1 Z*©ia<Z>titffl*»#. tSfitSZA-fDy h s ;>3KiH:J;?f f 
*;Hl5&tt<Z>tit;tS£ttttlfilSAe2-y»>Z. U # -d T , XOv hW<9* 1 , 55 2 A 4 □ 
y KVS'/KJUBK&fflffliifOttttMB: I A0 1 - A 0 2 I ? ifc M , titffl*<£>Ti^tt;llt*-t 
C * C 2 I . C <9 «fc ? C , ±lEtitffl£H5£fi|5 1 OR. X □ v f- W <0 % A << □ y h V > 7K 1 h 

[ 0 0 6 4 ] 

C . B 7 tfflll , X □ y h IB 9 SS 1 . 12yU Dy h 5 />3K*lf#^#i7tl^ttfit!(l 

*itffln7, ± se tit ffl * n * an 1 o*«tfisi«i*t5K«?»d?)«itiiiflr^. cm 

7CSU7, X □ y K H ® * 1 . 8 2 A ^ D y h > S i 0 JEl Jf fi 1 1 C G P 1 2t 

c ss 1 ^ PR * r i v 5= . K-fiufeSSi a •Y □ y K ; y>^;n¥0^^'t!rffiCGP 1 ^ je $ 20 

llSttlCGP 1 2*Qfl®titMft>lifE> tat3t» 1 A-f Dv l-5')'3t^»»ii»i5 
XI Z f r * J^tlDltjlfltMlB A 9 3 f J> U . * J M I fe» 2 /U D y f- : y > 
^iH<i)SittICGP 2 VltfittiCGP 1 Z Y Qf&Q QLffi?£mm^. t « fc> f 38 
2 D y f- s y>^^l¥^^#^tl^fr^;i,*t^-fi0firffi$»fflfgttA04-?^Z. u 
£ * o T , ± IE =& X □ y h<5S 1 . I 2 A 'f D y KV>3C;k»IH©ffifflit©««'litt I A 
03-A04|-?ift';, ffifii<P»^BAt*tC CD <t 7 C , ± IE tit ffl * 11 

1 0 I* . 7 0 y h ^ <<) D y h ~> > J 1 t ?JI/l£fi<5tfif » 

til$g-£fflt>Ttitffl*'B5f6t>K<y)3. 
[ 0 0 6 5 ] 

2 ft > tit ffl * II 36 95 1 0t*> D8-CDMAJS<D««tVU7*i(5i*?*)?*7 < 30 
[ 0 0 6 6 ] 

<?>-?» ± IE tit ffl * ftl 5t 8P 1 Ott, ± IE S I R 8B * » 1 1C<fc';ll*^tL*8IRC«JSiU 

^«sss**t±i5fflfflii*«icwinr?cv?»^wittfi7. ^M^ttit&Dtitffl 

[ 0 0 6 7 ] 

s^^^^^aifiPi 5 ix . ±te<Btffl*an*api ottmfta&rtifctitffl**!**, ± ie a x 

[ 0 0 6 8 ] 

-Me, ;u Dy h =y>f ic^nt liHtf, ^ *>» to:*@^ab«fg^ ^ 
#miztit*i*©fB*niStt. 1 BoiJnn?siu, zmy-^^^rsnctitfflflrrit^® 

[ 0 0 6 9 ] 

£ . ± IE tit ffl * IU £ SM 0 C J; 'J * tl 3 tiL ffl * « ® 7 17 , ± IE X □ y h M<5 A -f 

-»fg-?J)^>;E^Zo tSftt, ffis5B6-?<2>0Jt*i?Tiiffl*ZV, X □ y h W <?> * 1 

, «2;HDy My>*IH9lffli^)l8^1l A0 1 - A6 2 I tffltl, iil<5a (1 50 



JP 2004 15S585 A 2004. 5. 27 



) Ci'J I A 6 1 - A 0 2 l/TSimtoltstlttlff, X $= # H )A I 5t l£ ii ( -5 * 'J 
8»}S»*fi) ffl b , TSimfcoll*5/>;il?;i/HJllt^*. 

[ 0 0 7 0 ] 

H * C . ± 15 fit ffi * »J 3£ BP 1 0lCJ; i ;5KWi9*lIfltffl**S«<57f, ± 15 «■ 7 □ y h <0 A 
4 □ y K5/>*^»IB<?)fltfflai*«H:. !B#Sfl*R«*C*$U7jE0 <fltffl3tt*ffl? 

□ y k v y tk )i m n © fit *s * 0 *e *s « 1 a e 3 - a 9 4 1 t e u , n a © a (1 ) c «t v 

I A0 3-A94 I / TS I ottttltftK, (o*';ffi«»tt»S 

) tfllt?? fib, TS I OtttXDy mfflt*t. 

[ 0 0 7 1 ] 10 

C <S> £ dJ) , *HH5q>JRlS®Hifc&S£«aifiP1 5tt, Z D y K^iU D » h -7 7 S)H<!) 

[ 0 0 7 2 ] 

C C ~? > flu & U J; 7 C , ±l5AX^'f$>7 **'BSf6f*P-CP ICH (S-CPIC 

H) tft, ttfflI**ttJ ,, 5> l J)'9DPCHimiflJril7ll2. 

. D8-CDMASaCJ:ftK, ^ & > ^ >'J > 9 Cfi i) ? 2 -1fSi<!>«Xft t *1 

tZfeiJlC, *JBBifJlC»UT7^7'7 1 -f7 , 7l/'<7>x^lC<tZJg|pltt*"JflI#*SJ^tL 

7 1)?. ir©J*^> C ^ ( -D 9 9 ) 5)tSl5lC-*CfiSfittl7H ? P - CP I C H * , 20 

jttStfnUI. U ^> T - *H^Qff^^-?tt, P-CPICH (S-CPICH 

) tiufeAXN^>7i^ffiffiH , ^> l j>7DPCH<<);uny \~ a s > tr n, ? m u 

o 

[ 0 0 7 3 ] 

tfliituiDicfflnu?. tsftt, -1H7, HJft»ss*«aiaJi 5 i* > fit * 

JB t ff 1 0 » V> <0 fit ffl It *5 *S IC to? tlfe*»K*W* , A7*>f^>5r**l*ff1 2 » 30 
*l«ltfflLl7ii6SSit»at7. £ U < f* , E&l5tilll&W83i 5 1*. fit ffl 

* m * Si 1 o#«i©«tfflst**ct*m**ife*»K**v/:z*>f^>irit»i*api 2 # 
ss>Az*>r^>7****ctt;in*tife**it*wti:*ttit*u, ^tmfitffl*** 

* ? ^ > 7' * * <BS f6 IC « X it £ j£ l K A tQ)**ik65K«q)*S*»'4H»»W*t* 

mu7tin. 

[ 0 0 7 4 ] 

jj*.±«z)j;-yc±BBJi*»«ut*ai»i B?«iB?*L*.HifiSSjsit©**i*. t w ^ * a » 

1 7 * >S # S3 1 8\ig^tl?. 

[ 0 0 7 5 ] 40 

t *s ft si m 1 7 i* n ±ieJ3»»siafctT*stt*z. a»¥w<b»aapi 7 c j: t w ft 

t Xl k. ® VL R m * © M * B I* . >H * 93 1 8VH»»*ljEl5***Q»»1 6 C & »S tl 3 . M 

Stu je « )H n ji S3 1 6 1*, ±SBT«<br *Lfefl*»«at**t ffl ut. SB*a$*e*i 

£*®H»R*ll:El!-£3fctoZ. CQBfcSttjEmUfitt, D / A £ & §1 1 4CJ; l )t l Jfll 
E -fit C $ * ? ft , VC-TCX0 1 3 ^ 3£ <4 ft 3 . VC-TCX0 1 31* - ± IE SUflP « E 
<tlCftl>T&ttfl&ftftU4l (AFC) * ft Z . C ft C J: U . ^ M ^ * S « <9 Jl M II jE 

* « r 4t ? . 

[ 0 0 7 6 ] 

±!5¥^<b5Qas3i 7c*it^Hift»«nt<5¥«<b«ai*, «»#int3iJ*Tc 
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ffit^C)!C*l3tI. S 39 , <b»3l»1 7ft, HfcRSftfcWSM 

I) 3 . S »¥W<b 41 © A =7 * - * ft . ±8E A F CttrFCffl I) ^ JSaSHI iEl#*Jt V « 
U;C-7S^- : y 3 > ffi * IS Ift ® # » ft » « SI* T "? © fl * « K » . ft it « t jg ^ 

•> }L7 II I . 
[ 0 0 7 7 ] 

- 75 , >* ft bp 1 8 is , ±iE¥*3fc«iaft<z>Hfc»«ft#s, ±i3Hatsia*«mffi 5 cfc 
•;«»r*L*:aft©jaaL»sMt3«it-r?. r * t> t . a m ft ft an 1 8 i* . ± §e a & ft m 

* * iti BP 1 5£V#l&?-:|lfcSft9HftSSft*±BET:ftit»SftQHte»Sft*Q*# 10 

9 tl 1 . 

[ 0 0 7 8 ] 

y 7- 7 - ii & ft f $ W SP 1 9 1*. ± IE 91 ft 93 1 8»i*G>fl»R»jmitftflll)7. a ft © 
F y?7-Sit»t«f T?. 3 Ig*$ ill ? ft £ h' y 7' 7 - M ft ft , Jffi^3 7tM,TW 
*Ttl, 0 1 ©□$aZ^-5/ 3 >CPU6 1 
[ 0 0 7 9 ] 

i4>K(^feffifflM^ - lg?D7 ? 'f^#i;jK4DfeAXN$>7lVtll]7 1 ft ^ ® ft 
ttKMjttttiUU. Q M Vl ft IS * t * IC F y 7' 7 - ft )1 & t M U "7 U 3 <U) - B X ft 20 

X ft « Y L7)i«9ii?»)?A7t-f&AXlR«*fi&7 <r >#-«3iaJC*5rtf 3 

. tfeiS&ittiyssiflTiiaiacj; v , f y 7- y - m to. ft t a s ft < « m °r *g -? 
3 . 

[ 0 0 8 0 ] 

* v 7 x a ® a b use t r . c^hbcsht, t«s? ottinty^/i- ; ;fic)7 30 
>77?i, 9 z&t mx-z u j . * , # » 9 3 ft , *nm<i)Kme>m#mnm-zto 

1 . ±lE*J»B9O**§S«S©»t&0«*«e«(»»S9 3) * <?> fi ? ft , 1IW 1 . 
W2, W 3 CJ; ^ ItHt^fitUlI . 
[ 0 0 81] 
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ABSTRACT 



A Doppkr frequeocy is detected with a high degree of 
accuracy^ dttcrforajkut oi* a transmission diversity eJlbci is 
prevented and a good reception properly is secured. A 
reception demodikiuiiog mm of a portable comsaunicadoa 
apparatus accordkig to the present i»vc«ik*n has a path 
march md path refection unit tor searching and selecting an 
opfimum path, finger processing units for obtaining a phase 
variation component ;\& a channel estimate*! value for each 
path and coherent- detecting by using its channel estimated 
value and a phiise difference measuring unit for measuring 
a phase difference, a path timing difference measuring unit 
for tnea&uittg a periodica! path timing diiiertnee, a fre- 
quency ^ow detecting, n nil for detecting a frequency ^j.ror of 
a signal by using a path timing difference had a pfaa$»e 
difference, end a Doppicr frequency detecting unit for 
detecting a Dopnier frequency on the hmls of a frequency 
error. 
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CIRCUIT FOR DETECTING A SmrfED 
FREQUENCY* A METHOD FOE DETECTING A 
SHIFTED FREQUENCY AND PORTABLE 
COMMUNICATION APmKAFUS 



CROSS REfliRENCES TO REbAfED 
APPUCAHONS 

[0001 ] The present document is based on Japanese Priority 
Document JF 2(102-3 16929, filed in Uk- Japanese Patent 
Office on Oct. 31, 2002, the entire contents of which being 
incorporated herein by reference. 

BACKGROUND OP TOE INVENTION 
[0002] 1. Pick! of the Invention 

[(tfMBj lite present invention rehtes to a portable cotn- 
nnmieation apparatus system (a mobile communieahon ter- 
minal) employing,* fa example, a direct spread-code divi- 
sion multiple access (hereinafter referred to as DS-CQMA 
system), a circuit for delecting a shifted frequency and a 
method for dejecting a shifted frequency, which arc suitable 
for she DS-CDMA system. 

[0004] 2. Description of Related Art 

[00t>5] According to st CDMA (Code Division Multiple 
Access* com.nvuoieation system fcmpJoying a spectrum 
spread eoavmuriicatioa technology, a transmission side 
spreads a signal to be transmitted in a larger hand using a 
spread code upon trans mission. On the other hand. a recep- 
tion .side restores the original signal by performing revense 
spread using the spread code identical to the spread code of 
the transmission side. '{ nis communication system is char- 
acter! ited by being strong in muhipaih fading, capable of 
seeding up of a. data, rale, its good corn mimical ion quality 
and a high frequency usability or the like. Thns, in a next 
generation mobile communication system, a DS-CDMA 
system (a direct spread "Code division multipk access a 
W-CDMA system) of: a development system of the CDMA 
communication system is employed as a wireless access 
system in !MT-20OtX 

[0006J Currently, this DS-CDMA system is standardized 
in 3 GPP (3rd Generation Partnership Project) and applica- 
tion of transmission diversity is determined in its specitica- 
lion. It is difficult for a mobile station side to have a smaller 
circuit, make electric current consumption lower, make a 
cos* lower and realize miniaturisation while imng an e fleet 
of space diversity sufficiently: Accordingly, in the 3GFP> in 
order to solve this problem, instead of allowing a space 
divetxity reception at the mobile station sidc T transmission 
diversify bt transmuting a signal by using a plurality of 
sntennas at a base station side is employed* Depending on 
this transmission .diverafty t wiihotit complicating a structure 
of the mobile station side, it is possible to improve a 
reception property of downlink, 

PJ007] The a bove described transmission diversity has 
following two systenjjN namely, an open loon transmission 
diversity lor transmitting a signal from a plurality of anten- 
nas in a predeter mined order pattern and a closed loop 
transmission diversity lor transmitting a signal from a plu- 
rality of ante una ft after weigh sing at the base station side on 
the basis of feedback information transmitted from the 
mobile station side* 



[0<108] The closed loop transmission diversity has an cOcct 
on improvement of the reception property owing to its 
principle upon, moving ai a low speed, namely, m a ease that 
a Doppler frequency is smalt. On the other hand, it is "known 
that the reception property of this closed loop transmission 
diversity is deteriorated because of reception error of the 
feedback information and delay of tracking with respect to 
variation of a propagation path property at the base station 
upon moving at a high speed, namely, in a case that the 
Doppkr frequency is targe, Therefore, it is important for 
improving the reception property 10 deject it current DoppJer 
frequency at the mobile station side arid to jodgu whether or 
not me closed loop transmission diversity should be carried 
out in accordance with its size, Further, the deterioration of 
the reception property when the Doppkr frequency is large 
is described in detail m a non-patent document 1 or the iiUkc, 

[0009] In this case, as a method of defecting the DoppJer 
jrequency, in a patent document .1. a technique to estimate a 
fading pitch, namely, an inverse number of the Doppier 
frequency by obtaining an average time when a level of the 
received signal at the mobile station becomes a threshold or 
less is disclosed, In addition, in a patent document 2, a 
technology Jo estimate ihe Doppier frequency of the mobile 
station with respect to the base station by using a tracking 
correction value along with a path acquisition tracking 
operation is disclosed. 

[00 Ml FKL $ shows a block diagram that is described in 
the patent document 2. in addition, FIG. 10 shows a rotation 
between acquisition at fmger processing units MM-!, 101-2, 
, . , , 1.01 -n, a reverse spread vame with respect to a path to 
be tracked, a location of a received path, and a time lapse. 

(<KW.j The finger processing units 10.1 -1> 101-2, . , . , 
itfl-n shown in ¥Kh 9 have ihe same structures, respec- 
tively. In this case, taking ihe finger processing unit 101-1 as 
a typical example, the structure of the forger processing unit& 
will be described below. The finger processing unit 101*1 is 
made up with a reverse spreading unit ILL a path tracking 
determination unit 112 and a ra>rnndi>ahon unit 113. The 
reverse spreading rmh 111 may perform it reverse spread 
processing for a signal that is received by the mobile station 
to output a reverse spread result signal 102-L? and a tracking 
correction value '110. I he tracking correction value 110 is 
transmitted to the path tracking determination unit 112, and 
the reverse spread result signal 102-1 r* may be transmitted to 
the path, tracking determination unit 112 and a RAKE signal 
processing unit 104 in a later stage. The path tracking 
determination unit 112 may determine whether or not the 
path can be correctly tracked vising the reverse spread result 
signal 102-1 a and the- tracking correction value 110. Then, 
if ihe path can be correctly tracked, the path tracking 
determination unit 112 may output difference infeinnatum 
120 with respect Jo a path location before a given time 
together with a weighting factor I02-t.c\ The above-men- 
tioned difference information 120 is tfansmittcd to the 
normahVatton unit 113, and the weighting factor 102-tcis 
transmit Jed to the R AKE signal processi ng ami 104. The 
normalization unit 113 may obtain and output path location 
variable speed mformation IttZ-lfe by using the abtA'e- 
mentioned difference infr^mation 120, 

[0012] On the other hand, the RAKE signal processing 
Emit 104 may perform RAKE combining by using respective 
reverse spread resuh signals 102- la to 102-ntf that are 
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outjmUed front respective lingei processing anils .101-1 to 
101-n and at ihe same tunc* the RAKB signal processing u nit 
104 may estimate a relative speed to the base station by 
using the weighting factors to arid the path 

tertian variable speed information 102*1 ft to l&2-n£, 

[<N>1.3j in FIG* 10, a vertical axis (y axis) shows a revere 
spread value to a. path to be acquired aikl tracked by the 
linger preceding unit, a horizontal axis (x axis) shows a 
location of the received path, and a depth axis {/. axis) shows 
lapse of a lime t. At the aixwe-osent toned path i racking 
determination unit 112, it will be- determined whether or not 
the path can he correctly tracked starting from I~t0, the nexl 
determination will be performed after nT hours, and theiu 
the further next determi nation will be performed after (it+nt) 
T bones, 

[0014J hi ibis example shown in FIG. 10, it is de pie* ted 
that, at any one linger processing unit, a path pll is allocated 
at j»t0j the path .1.1 is changed into a path pl2 at Uo.0+nT, and 
the path pl2 is changed: into a path p 13 at t«tf)4<n*m)T In 
addition j in the example sbwti in Mf.L H\\ it is depicted that 
me difference information indicating a path variation 
amount between t«lO to t*tO+nT is &1 and the difference 
information indicating a path variation amount between 
t*t0+nT ks t»«t(H(ii-f(ii)T is A2» 

[00.15J Generally, a following equation (1) represents a 
relation between a frequency error M and 4 phase difference 
so that, by calculating Al/oT and A2/mT s it is possible 
to estimate the frequency error, namely, a relative- movement 
speed between the base station and the mobile station, 

j*M)16 j in this case, a broken line in FIG, 10 represents a 
threshold level tor deternnning whether or not the path is 
cotrecth* tracked by the path tracking detennhtation unit 
112, In a case thai the reverse spread level alter the above- 
mentioned reverse- spread processing is set less than this 
threshold value, the path tracking deteniiination. unit 112 
may judge that the path is not correctly tracked and ii may 
consider that, tee is no dj&mnoe .information at this point. 

[6017] According to the above description, in a technique 
described in the above-described patent document 2, by 
measuring a delay profile of the path of the received signal 
and by using Ore difference information of a path timing that 
is periodically measured with respect to the path having a 
level, of which reverse spread value is set at a threshold or 
more,, me relative movement spm] represented by ihe 
frequency error is estimated. 

[OOiSj [Non-Patent Document 1 j 

f "Result of Outdoor Experiment of Feedback IVpe 

Tratismission Diversity in W-CDMA Downlink* written bv 
Akira FUKUMOTO, K^ictii HfGUCHI, llashte SAWA, 
and FnmiyiiM ADAQ-H< Technical Research Paper of The 
Institute of Electronic^ Information and Communication 
Engineer, RCS95M.56 (1999 Novemter) 

[$020] [Patent Document 1] 

f0G2I] J'P-A-2001 -285129 (FIG, 5) 

[mm] [Patent Document 2J 

[0*»23j W-A^2mi~mm (FIG& 1 mid 2) 



[0**24] However;, when acfu&lEy using a detection circuit 
and a method h>r detecting the Doppler frequency according 
to the above described conventionaj example to judge 
whether or not the closed loop transmission diversity opera- 
tion should be carried out. in the mobile communication 
system in the DS-ODMA system, there are some problems 
as follows, 

[0025] As described above, in the OS-CDMA system, in 
an effort to secure speeding up of a data rate and a high 
communication, quality even under an environment of a low 
reeepoon le vel, the application of the transmission diversity 
is decided. On flic contrary, the environment of the tow 
reception level is assumed tor judgment whether or not ihe 
dosed loop transmission diversity operation should be car- 
ried out. 

PMS26] On the other hand, the technique described in the 
above-descr ibed patent document 1 requites an average ikac 
that a level of the received signal is set at the threshold and 
less, therefore, a fading, pitch estimation unit for estimating 
.a period of level drop of the received signal j$» added as a 
circuit, and this results m a. large circuit st^.e of a receiver. In 
addition, tinder a eommnnkation environ mem where the 
level of the received sign at. is low, because of inline nee of 
noise, the Doppler frequency cannot be measured wiife a 
high degree of accuracy, 

[0027] In addition, according to the technique described in 
the above-described patent document 2 t as described above, 
a. delay profile of each path of the received signaJ is 
mea^tjred: and by using the- difference mformation of a path 
timing that is periodicaJJy measured., with respect to a 
paihhaving a reverse spread vakte- with a ies'el not less than 
the threshoic?, a relative moving speed is estimated. Mow- 
ever, them may be at> pathhaviiig a reverse spread value with 
a level not less than the threshold* in a coumuniieut ion 
environment with a low reception level or in a muinpath 
propagation environmem, anri in this case, it is not possible 
to uTeastjre the Ooppter frequency with a high degree of 
accuracy. 

(00281 Further, as obvious from the equation (IX sSbkc the 
ditference inloraiatkin may also include an amount corre- 
sponding to the difference information of the path timing 
derived from a carrier offset frequency error between the 
base station and the mobile station, it is not possible to 
measure the Doppler Imjueney with a high degree of 
accuracy leaving the system as xt is. 

SUMMARY OF THE INVENTION 

[0029] The present invention has beet? made takittg the 
foregr>ing problems into consideration and provides a por- 
table co rum a meat ion apparattis, a circuit, for rtetecting a 
shifted frequency and a method for detecting a shifted 
frequency capable of detecting a current Doppler frequency 
with a high degree of accuracy, preventing deterioration of 
a transtnissKHj diversity eflect s and securing a good recep- 
tion property, for example, even under a communication 
environment where the level of a received signal is low or 
a multtpath environment in the DS-CI^MA system mobile 
communication system. In addition, jhe present invention 
provider a portable communication apparatus, a circuit for 
detecting a shifted fmepjency and a metlKxl for detecting a 
shifted frequency capable of detecting a current Doppler 
fmmency with a high degree of accuracy^ preventing dete- 
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duration of a transmission diversify effect, and securing a 
good reception properly without newly adding a. complex 
structure for defecting the Doppkr frequency. 

[0030] A eireml for detecting & shifted frequency accord- 
ing m thtf- present invention may include a path selection unit 
for measuring a delay profile of a spread signal thai has 
passed through a plurality of paths and searching and 
selecting *!fj optimum paih; a plurality of linger processing 
unit* for revere spreading a spread signal of each path, 
obtaining a channel estimated value with respect to each 
path,, and carrying out coherent detection; a phase difference 
measuring unit for (Measuring a phase difference front a 
phase vmiafion component of each channel estimated value; 
a paih liming difference measuring unit for measuring a 
periodical pain uraing difference depending on ihe delay 
profile; a frequency error detecting unit for detecting a 
frequency error of the sign a J. by using the path timing 
difference and the phase difference; and a boppler frequency 
delecting unit for detecting a Ooppier frequency on ihe basis 
of the frequency error, 

[903.!.] A method for detecting a shifted frequency accord- 
ing in fhc present invention may include measuring a delay 
profile Df a spread signal that has passed through a plurality 
of paths and searching and selecting an optimum path; 
inverse spreading a spread signal of each path, and obtaining 
a channel estimated value- with respect, to this path by using 
a given pilot symbol; carrying, out finger processing to 
perform coherent detection; measuring a phase difference 
from a phase variation component of each channel estimated 
value obtained by each linger processing; measuring a 
periodical path slitting difference depending on the delay 
profile; defecting a frequency error of the signal by using ihe 
path liming; difference and the phase difference; and detect- 
ing a Doppkr frequency on the basis of the frequency error. 

[tN)32] A portable communication apparatus according to 
the present it? vent ion may include a circuit for detecting a 
shifted frequency having a pa^h selection unit for measuring 
a delay profile of a received signal that has passed through 
a phi fa Vt ty of paths and searching .and selecting an optimum 
paih; a pltmdity of finger processing units for reverse 
spreading a spread signal of each path, obtaining a channel 
estimated value with respect to this path by using a given 
pilos symbol to carry out coherent detection; a phase differ- 
ence measuring unit for measuring a phase difference from 
a phase variation component of each channel estimated 
value; a path tinnng difference measuring unit for measuring 
a periodical path timing difference by the delay pro tile; a 
frequency error detecting unit for de tecting a frequency error 
of me signal by using the path riming difference and the 
phase difference; a Doppkr frequency detecting unit for 
detecting a Doppkr frequency ou the basis of the frequency 
error; and a transmission and reception circuit for transmit- 
ting and receiving a signal that is spread by a spread code to 
and f rom a base station. 

[*H)33] A portable communication apparatus according to 
the present invention may include a tiausuntting and receiv- 
ing unit for fra&tttiuxog avid receiving a signal thai is spread 
by a spread code to and from a base station - a control unit 
for cxniiroiiiug a iransiin^sion and reception property of ihe 
transmitting and receiving unit; a control information gen- 
erating unit for generating control information: to be used for 
at least an uplink control channel; a Doppkr frequency 



detecting unit for detect ing a Dopplet frequency of a 
received sign ah and a determination unit for determining 
whether or not a closed loop transmission diversity should 
be carried out in accordance with the defected Doppkr 
frequency Further, the control information generating unit, 
may notify the base- .station side of information correspond- 
ing to the determination result by inserting the information 
into the uplink control channel; the control unit may opti- 
mally control a reception property of the transmit ting and 
receiving unit in response to a reply from the base nation 
corresponding to the notification. 

[(KB 4] In other words, according to t he present invention, 
since a frequency error of a signal is detected by using a 
phase difference that is obtained .from each phase variation 
component of each paih and a path timing ditTerenee that is 
obtained from a delay profile and the Doppkr frequency is 
detected on the basis of its frequency error, for example, 
even under a communication environment having a low 
signal level and a rn ulti.path environment, i.i is possible to 
detect the current Doppler frequency with a high degree of: 
accuracy. In addition, according to the present invention, 
since the current Doppkr frequency is detected at a mobile 
communication terminal, the value i&elf of this Doppltr 
frequency or the information representing whether or not the 
efosed loop transmission diversity should be carried out is 
reported to the base station side, and the reception properly 
is optimally controlled in response to a reply from the base 
stafion side in accordance with this report, it is possible to 
obtain a good reception property. 

BRIEF OESCRtP IK >N OF THE DRAWINGS 

pN05] The above and other objects, features and advan- 
tages of die present invention will become more apparent, 
from the following description of the presently preferred 
exemplary embodiments of the invention taken in conjunc- 
tion with the accompanying drawings, in which. 

[0036] Fill* I is a block diagram lor showing an internal 
structure of a portable telephone according to the present 
invention; 

[0037] FIG* 2 is a block diagram ibr showing a detailed 
structure of a block diagram for showing a detailed structure 
of a reception demodulating unit; 

[0038] FIG* 3 is a view for showing details of a frame 
structure of a DPCH; 

[<H09] IrtO. 4 is a view for shewing details of a frame 
structure of a P-CP1C1I; 

[0IS40J FUk 5 ts a view to be used for explaining an 
a veraged delay profile measuring example in a path search 
and path selection unit; 

[01141] FIG* 6 is a view to be used for explaining phase 
variation information of a channel estimated value between 
pilot symbols within a slot; 

[0M2] FIG, 1 is a view to he used for explaining phase- 
variation information of a channel estimated value between 
pilot symbol groups within respective slots; 

[01*43 j FIG, 8 is a view for showing a schematic structure 
of a mobile communication system according to an embodi- 
ment of: the present invention; 
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[**044j WHk 9 is a view for showing schematic strucnures. 
of & conventional finger ptocessing umi and a conventional 
RAKB signal processing ami; and 

[0045] H€L 10 is a view for showing a relation between 
& location of a path, of which ;i reverse spread valve is- 
received wifh respect to a path to he acquired and tracked t>y 
a conventional linger processing unit, and a time lapse. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

j(NM6] The embodiments of the present invention will be 
described with reference to the drawings below. 

[0047] FIG, I shows a .schematic structure of: a mnnhlc 
telephone m a 1)S-CD3V?A system as m embodiment of a 
portable communication apparatus according to the present 
invention. Further, the |?ortahle coninnraication apparatus 
according to the present invention may be not only a 
portable telephone but also a mobile eonmmniosfioa fermi* 
nal such as n ear navigation apparatus provided with a 
communication function in the J)S4;.DMA system and a 
PDA apparatus (Personal Digtiai Assistants) or me like. 

[OfMUJj As shown in FIG. 1, the portable telephone accord- 
ing to the present embodiment is provided with a tfansmit - 
ted/feceived signal processing unit 21 ? a. communication 
processing unit 22, and an application control processing 
unit 23, The com m un i cation processing unit 22. and the 
application control processing 'unit 23 are connected with 
each other via a CPU interface unit 24 (CPU IT unit). The 
sbove-Eneatioti^J comnnnucatiou p0.1cessii.r5> unit 22 is pro- 
vided with a communication CPU 61 for controlling the 
cotnnmnicaiion such as a telephone call or the like. The 
aiwe- mentioned application control processing unit 23 is 
provided with an application CPU 71 for controlling various 
applications* such as a display processing of a standby screen 
and a voice processing of a ring-tone melody or the like. 
Further, according to ihe present embodiment, an example is 
explained, m which different CPUs take charge oi' the 
processing at the communication processing unit .22 and the 
processing at the application control processing unit 23> 
respectively, however, one CPU may take charge oi r these 
processing, or three and more CPUs may share rhese pro- 
cessing. 

{0(149} [Basic Operation Upon Receiving a Signal] 

[005M] Receiving a radio wave from a base station (pot 
illustrated) from a two-way antenna 3.1, the transmuted/ 
received signal processing unit 2.1 may transmit the leeetved 
signal to a reception RP unit 33 via an antenna duplexer 32. 
The re ce pi ion RP unit 33 may carry out a processing such as 
low noise amplication of this received signal, down con- 
version of a. high frequency received signal into a base band 
signal and an orthogonal detection or the nice. I and Q base 
hand signals after the orthogonal detection are transmitted to 
a reception demodulating unit 34. 

[0051] The detailed structure and operation will be 
described later, however, the reception demodulating unit 34 
may perform tinge r processing including quantisation pro- 
cessing of I and Q base band signals, reverse spread by a 
spread code replies, channel estimation by if sing a pilot 
symbol, and coherent detection, by using this channel esti- 
mated value. In addition, ihis reception ek-modutating unit 
34 may perform a RAKB combining processing of a. signal 



after each linger processing and outpacing of the receive! 
daia afiet ihis RAKE combining to a data separating unit 38 
or the Kfce, Further, the reception demodulating unit 34 
according to the present embodiment may perform process- 
ings including a phase difference, measurement, by using 
each of; the above-mentioned channel estimated value* 
search and selection of an optimum path cm the basis of the 
estimated value of an averaged delay profile, detection of a 
periodical path timing difference, frequency error detection 
by using the information of the phase difference and the path 
timing difference* averaging of the frequency error signals, 
and detection of a current Dopplef frequency clue to the 
fmpteney error signal after the averaging processing and the 
current frequency error signal or the like, Then, the value of 
the Doppler frequency mat is detected from the above 
received signal at the reception demodulating unit 34 will be 
sent to a eonun indication CPU 61 of the communication 
processing unit 22. 

[0i£52j The daia separating nm\ M determines classifica- 
tion of the received data, namely, if the received data is voice 
data or other comnuinication data (Tor example, packet 
communication data) and separates the voice data and the 
communication daia from the received data m accordance 
with this ciassiheatiofi determination , Then., the data sepa- 
rating unit 38 may send the voice daia to a voice decoding 
unit 3*> and the communication daia. to a communication 
data decoding unit 42 

[1*053] After performing decoding processings including 
an expansion processing of the voice data, a deinterlcave 
proce-sjsing, and an error correction processing or the Jike t 
the voice decoding unit 39 may perform I >/A (digital ana log) 
conversion processing. The analog voice- signal after this 
Of A ctnivcrsiori is afnpfitred by an amplifier 40 and is 
supplied t<» a speaker 41, and iitis allows the received voice 
to he ouipurted via the speaker 41. 

[0054] The ctnnniuuicinkjn data decoding unit 42 per- 
fonns decoding pn^cessings including the expansion pro- 
cessing of the above-men tinned cot nmun icaiion data, the 
deintefbave processing, and the error correction processing 
or the like and sends the obtained communication dm to the 
erMumuniearion processing unit 22. In addition, ihis com- 
munication data is also sent to the application control 
processing unit 23 according to need, 

[0055] [Basic Operation Upon Transmitting a Signal] 

[OfSStfj On ihe other hand, an analog voice signal that is 
tnpuitccl via a tine ro phone 43 is transmitted to a voice 
encoding unit 45 alter adjusted into a given level fry an 
amplifier 44. The voice encoding unit 45 may A/D (analog/ 
digital) convert ihc voice signal, and liuthcr, ihe voice 
coding unit 45 may perform processings including a com- 
pression proeessingj an interleave processing and an addi- 
tion processing of an error correction code or the like on the 
voice signal to send ihe obtained voice data to a transmission 
modulating timi 4*>. 

[(K*57j In addition,, the communication data inputted from 
the communication processing unit 22 will be sent to a 
conjuiunk-ation daia encoding unit 47, TTsis communication 
data encoding nnit 47 may perform processings including 
the compression processing, the interleave processing, and 
the addition processing of an error correction code or the like 
on the communication data fo send ihe obtained communi- 
cation daia to the transmission modulating mxii 49, 
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[005SJ 3!te transmission modulating ttnii 49 may perform 
the modulation processing with respect io the supplied voke 
data and communion turn data by the spread code and them 
0/ A con verting t he obtained 3 sine! Q base band signals, the 
trinwnission modulating unit 49 may send the D/A con- 
verted signals to a uansmission KV unit 50. 

[0059] After up-converting the above-mentioned I and Q 
base band signals to a transmission signal of; a high fre- 
quency, tbe transmission RF unit 50 amplifies these signals 
and sends them to me antenna dupiexer 32. The antenna 
dupiexer 32 in this case may semi ihe above-men u\med 
transmitted signal to die fwo-way antenna 31, and this 
allows me transmission signal io be transmitted from this 
antenna 31 as a radio wave, 

[0060] [Structure of Cormnunlcat ion Processing Unit and 
Basic; Operation] 

[0061 ] The comm mviea tio n CPU 61 of the comauHucation 
processing unit 22 may control the above -described signal 
tr;i nsm issir) n/recep lion pmcessi ng i n t h& tr a nsm i t ted/ re - 
eeived signal processing unit 21. Specifically, the commu- 
nication CPU 61 will carry out various communication 
control processing in accordance with eomtrnjukation con- 
trol s*>fiware thai is stored in a ROM (Read Only Memory) 
63. 

[0062 J In addition, the communication CPU 61 may gen- 
erate various control data lor a common antenna and for an 
individual channel to be used for an unlink. Although the 
details thereof will be described later, particularly according 
to the present entbodimcm, the communication CPU 61 may 
also add the value of the Dopplcr Ireqeeuey transmitted 
from the reception demodulating unit. 34 of the transj.nirted/ 
received signal processing unit 21 or the predetermined 
information that is generated on the basts of this Doppler 
frequency, for ex ample } to the data lor a dedicated control 
channel (DCCH) during iipltnfc communication to report the 
value of the Doppler frequency or the certain information to 
the base- nation side. 

[0(163] Further, the ammnmioation CPU 61 is connected 
to the ROM 63, a RAM 64 (Random Access Memory), and 
m i&RUOM 65 (^ieclricalJy Erasable and Programmable 
Eead Only Memory). The RAM 64 is used as a work area 
of the communication CPU 61 and the RAM 64 may store 
the- data or the like during calculation according to need 
during execution of soft ware of the communication CPU 61 
and may temporarily store the data to be exchanged between 
other respective units. Hie EEsPROM 65 is an nonvolatile 
memory arid even it a power source of the portable tele- 
phono is turned oiY } for example, the EEPROM 65 can keen 
stored the nnwrnatiort of aconrnvumcation setting condition 
just before. Accordingly, the exmmmntcaiion CPU 61 can 
realize the setting just before i\v.n the power source i.s turned 
oil by comrolling the setting of each unit on the basis of the 
information that is stored in this EEPROM 65 when the 
power source is turned on in tbt next place. 

[8064} fn this way, the comrnumcatkin processing unit 22 
rnay perform various eonmiimieidkm control processings 
including a transmission and reception processing of a signal 
or the like by the above-mentioned romr&uni icatitm control 
software. 



[0065] [Structure and Basic Operation of Application 
Control Processing Unit] 

[0066] The application control processing unit 23 executes 
applications such as a user interface control such m a key 
input, or the like, a display processing of a standby screen 
and a voice processing of a ring-tone melody or the like. 
Spedikaiiy, the application CPU 71 may activate applica- 
tion sof tware to be stored in a ROM 72 and control respec- 
tive units that, are connected with each other via an appli- 
cation bus line 73 so as to xmlim the a bo ve- described 
application function* 

[<NJ67j From among respective constituent elements mat 
are connected to the above-mentioned application CPU 71 
via the application mis line 73, a RAM 74 is used as a work 
area of the application CPU 7.L and an EEPROM 75 stores 
a setting condition or the like of the application. In addition, 
die ROM 72 stores information hi imtrnimug the portable 
telephone, font data for displaying a character on a display 
unit $2 (LCD), sound sample data lor obtaining a. sound 
output through a ringer 7$, and an oscillation pattern for 
operating a vibrator 7$ or the like. An internal storage 89 is 
s rewritable storage media, in whfch, for example, the 
storage hold operation such as a hush memory or the like is 
not needed, and the internal storage $9 may store various 
data, for example, the above-mentioned various application 
software, a telephone directory data eof uprising the infor- 
mation such as a telephone number and an electronic mail 
address and names and appellations a>msponding to these 
telephone number and electronics mull address, schedule 
data, communication history data of transmission and recep- 
tion, and memo pad data or the like, Further, these data may 
be stored in the EEPROM 75. In addition, the internal 
storage 8& and the EBPROM 75 tnay be realized by not 
constituting separately but dividing a storage aica in the 
same memory. 

[0068] A key operating unit 76 may be composed of a 
button to be used for inputting a telephone number., an 
alphabet., a kans character and ;) mark or the like, a cursor 
operating element for moving a cursor on a screen, various 
keys and buttons to be operated by a user such as power-on 
and power-otT or the like and a diaL in the portable tele- 
phone, if the user operates the key operating unit 76, a key 
IF 77 will send it?N opera ! ion information io the application 
CPU 7L In this time, the application CPU 71 will carry out 
the application processing in accordance with the key opera- 
tion. 

KHKj^j In addition, the; application CPU 71 may drive the 
ringer 7& the vibrator 79 and an LED (light Emitting 
Diode) 80 to ntHity the usttf of calling or the application 
CPU 7.1 may control the display unit H2 to display a standby 
screen and various message or the "like thereon via an f .CD 
IT 81. 

[$H>70] In addition, tor example, it is assumed that this 
portable telephone is provided with a card drive $4 capable 
of tilting a SIM (Stfbseriber Identity Module) card $3 and a 
storage i f $7 capable of connecting an exteraai storage H6. 
if the alxive-ment ioned SIM card #3 is mounted on this card 
drive H4; the card drive H4 may read an individual ID such 
as a telephone number or the like of the use r recorded in this 
SIM card S3 to Sitpply it to the communication CPU 61 via 
the card t/F 85 and the CPU I/P unit 24 At this time, for 
example, the communication CPU 61 wilt certificate the 
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user by these kinds of information. In addiiioia, if the 
external storage 86 is connected lu a storage }}F 87, Use 
application CFU 71 will read a content recorded in this 
external storage M via the storage t/F HI. This information 
mad from the ex*ern;il .storage Kfi is also supplied to the 
communication CPU 6X according to need. Further, the 
alxwe- mentioned exteraal storage may fx^ a setnieonduo 
tar memory, for example, shaped m n stick or a card. This 
external storage #6 has a large volume, for example, and can 
store various application software and the data such as a 
standby screen, a ring-4one melody, and a font or the like. In 
addition, the eomnruoicafion CPU 61 and the application 
CPU 7.1 also can rend the software that is stored in the 
external storage 86 to control rewriting of. the existing 
software {version tip, update). It Is a matter of course that 
version up and update arc deemed to be allowed in the 
portable telephone according to the present embodiment in 
accordance with the software feeeived via. the antenna 31 or 
downloaded via ail external I T $8, 

[0071] [Detailed Structure and Detailed Operation of 
Rec^pnon Demodulating Unit) 

[0072] In Ike next, place, with reference to FI!G. 2> the 
detailed structure and the detailed operation of the above- 
mentioned reception modulating unit 34 will be described. U 
will be mainly described how this reception modulating unit 
34 wi !I detect the Doppler frequency below. hurther, FIG* 2 
also shows the received RF unit 33 at a front stag^ of the 
reception niodulabng tin it 34. 

[0073] lit FIG* 2 y a received signal Is supplied to a 
terminal 1 from the antenna duple xer 32. lite reception RV 
unit 33 amplifies the received signal, clown converts the 
received signal m a RF hand by a reference: frequency signal 
from a VOTCXO (voltage control-tec oner inure compeu- 
sated crystal oscillator) 13 into the above Hnon heme d base 
band signal, and further generate f and Q base band signals 
by an orthogonai detection. The I and Q base band signals 
outpntted from the reception RF unit 33 are transmitted in an 
A/D eon verier 3 of the reception de.modrilal.iug unit 34. 

{0074J A reference clock generated by a rciercnee clock 
generating unit % by using & reference frequency signal from 
the above mentioned VOTCXO 13 is supplier! to this AD 
converter 3 as a sampling clock. The A/I) converter 3 
samples the 1 and Q base band signals by the sampling clock, 
and outputs a quantized digital signal. Further* it is deemed 
that the sampling frequency upon. AD conve-rskm is nor- 
rrtaliy over sampled with respect to a chip rate in order to 
improve- a degree of accuracy. The received digital signal 
after the qaantkation is sent to finger processing units 354, 
35-2, 35 -n and a path: search and path selection nail 9, 

[ftff?5] in this ease., there are various physical channels ffl 
a downlink, signal from the base station in the OS-CDMA 
system mobile communication system, in die 3 GPP, eleven 
downlink physical channels in total are defined such as a 
DPOH (Dedicated physical control channel), a SCH (Syn- 
chronization channel), a P- CPICH (Primary ■■< -oromon pilot 
channel), a P-CCPCH (Primary-Common control physical 
channel) and a PICK (Paging indicator channel) or she like, 
Among these, the DPCH is a. physical channel to he used 
actually when ihe user communicates, and the P-CPiCH is 
used as a phase reference for each downlink physical chan- 
nel and is always and regularly transmitted from the base 
static n in all directions. In addition, there is one P-OPIOH 



for one ceil (sector), so thai the .P-CPICH serves as a 
physical channel to be used upon cell search, 

[00761 FIGS* 3 and 4 show details of a frame structure of 
a DPCH and a P-CPiCH of a downlink As shown in VtG* 
3, in the DPCH of the downlink, one frame is composed of 
fifteen time slots (Slot No, I to Slot Mo. .15) and one fsroe slot 
is composed of data (Data I), a I PC (transmission power 
control command)* a t KM (Transport Format Combination 
Indicator)* data (Data 2) and a pilot symbol (pilot). The pilot, 
symbol (pilot) of the DPCH is a signal, of which modulation 
phase of the transmission data has been known in advance 
at the receiver side of the CDMA, in addition, within one 
time slot, as least one symbol to eight symbols at the 
maximu.ru are to he applied. As shown in FIG. 4, m ihe 
P-CPICf h one frame is composed of fifteen time slots (Slot 
No, 1 to Slot No. .15) and one time slot Is composed of the 
transmission data having predefined ten symbols A The 
transmission data of this P-CPICH ts also a signal, of which 
modulation phase lias been determined in advance, 

pNf77] Retttrning to FIG, 2., the path search and path 
^iectir^n unit 9 niessures the averaged delay pronie by nsmg 
the afx>ve-described quamized received signal to acquire 
synchronisation of each path within the search range, fn this 
ease,, mice the received signal of; each path, of which 
synchronization is acquired* includes interference of the 
other user and a thermal noise, ihe path search and path 
selection unit? eliminates the above -mentioned interference 
of the other user and the thermal noise by determining; a 
threshold for a level of the received signal of each path, and 
then, the path search and path selection unit. 9 select the 
path m descending order of a level of the received signal In 
additions generally, under a land mobile commtirtkation 
environment, each path on the delay profile is temporally 
varied arising from Rayleigh failing, so that the path .search 
and path selection mm 9 tnay average the level of the 
received signal of each pat It in order to eliminate the 
jnlluco.ee due to the temporary variation, Further, according 
to the presetH ernhoditnetn, in order to track the delay profile 
varying at a high speed and decrease the averaged time of 
the [eve! of the received si gnat of each path, the path search 
a.nd path selection unit 9 uses a matched filter, of which 
initial synchronisation time of the diffused code is short. In 
addition, the path search and path selection anil 9 may irse 
the P-CPICH as a physical channel to acquire synehronr/.a- 
t ion. As described above, the -P-CPICH is a phase diherence 
rererence of each downlink physical channel and ihe 
P-CP1CH is always ttansruitted thror^honi a cell (sector) 
(mm the base stairoft. Since ihis P~CPICH is transmitted by 
a power larger than that of the DPCH, which is generally 
used for the user «)mmun tea lion, the path search and path 
selection unit 9 can acquire the path of the received signal 
with a high degree of accuracy Further, in a ease that the 
P-CPIOH cannot be used, the path search and path select tors 
unit V may use a S-CP1CH instead of the P-CFJCR How- 
ever, ihe S-CPICH is used when an upper layer (FRC 
protocol) nouh.es a terminal of this. 

[0078] FIG, S shows an averaged tletay profile measure- 
ment example at the path search and path selectton unit 9. In 
this case, in she drawijjg, a reference numeral TO represents 
a path search range time, each waveform of #1, #2 S and #3 
is an averaged delay profile that is averaged by ars averaged 
time, in which the path searcher output can be arbitrarily set, 
Focusing attention on the largest paths psIO and ]rs20 among 
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the paths whose levels ate larger than ihe- path selection 
threshold bveJs, to ihe avenged de-lay profiles Ml to -U2< m 
iimmg diOercuee is Ml, Similarly, focusing attention on the 
largest paths ps2& and ps30 among fhe paths whose: levels 
.s re larger than J he path refection threshold value in the 
svemged delay proftles "2 to itX \H ttrouig difference is ArX 
Accordingly, by it sing the- above-described equation (i\ U 
Ail/NT and At2/2-NT are calculated, the frequency error, 
namely the relative movtog speed can be estimated. How* 
evet, NT represents a delayed premie averaged time. 

pK*79 j Next, the averaged de 1 ay pro file mix* rm a iio n tha t is 
measured by the path search and path selection unit ? is 
transmitted to a path tinting difference meastntnguuif 12 and 
allocation information of the path, of which synchronization 
is acquired aad which is se leered, is irausnntied to finger 
processing units 35-1 to 35-rs. 

[0080] The path timing difference measuring unit 12 may 
generate the path timing difference information from a 
reference dock torn the above-described averaged delay 
profile information ami the reference clock generating unit S. 
in this ease ? this path riming difference measuring unit .12 
generates the path timing difference inform a lion according 
to a method to obtain the timing difference between the 
largest paths from among tiic pathswhose levels ol the 
received signals are larger than the path selection threshold 
levels and a method to obtain the liming difference between 
respective -paths eorcesponding jo the received signal ampli- 
tudes of: respective paths having the received signal levels 
larger than the path selection threshold levels and to syn- 
thesize the information of each timing difference in the 
maximum ratio, Further, according to the- present embodi- 
ment, since: the path timing difference measuring umt 12 
generates the above-cfesenbed path timing difference infor- 
mation: by using the averaged delay profile information that 
is obtained by the path search and path select ion unit 9 of an 
essential function as a receive r in the DS-CDMA.syst.crvs, the 
$im of: the path timing difierenoc measuring unit .12 is not 
increased from the aspect of a circuit and control. 

[t&>#1] luninet, since the received signal of the acquired 
each path includes infer fere nee of fhe other user and the 
thermal noise, the path timing difference measuring unit 12 
according tc* ihc present embodiment may weight this path 
timing difference information by adding reliability informa- 
tion corresponding to ihc signal amplitude of the received 
signal of the above-mentioned path to the above -mentioned 
measured each path tuning difference information. This 
weighted each path timing cUfXercnee information will be 
seat to a frequency error detecting; unit 15. 

[<N^2] On the other hand, the paths that are acquired and 
selected by die above-described path search and piith selec- 
tion unit 9 are afjocate.it to the linger processing units 35*1 , 
35-2, . - . j. 35 *n, respectively. These respective linger 

processing units 35-1, 35-2, „ 35 -a have fhe same 

structures,, respectively, to this ease, faking the linger pro- 
cessing unit 35-1 as a typical example, the structure of the 
finger processing units will be described below. Hie finger 
processing unit 35-1 is made up with a reverse spread unit 
4, a channel estimating it nit 5 arid a coherent detecting unit 
6, The reverse spread unit 4 reverse-spreads the above- 
mentioned received signal after quantization using each chip 
timing at the oath starch and path selection unit 9 in 
accordance with a. spread code replica of the DFC-il during 



communication to the current base- station by using each 
chip timing at the paih search and path selection unit. % The 
reverse spread received signal of the DFCH is sent to the 
channel estimating unit 5, The channel estimating unit 5 will 
perform chart nei estimation by using the pilot symbol of the 
downlink DPOU as .sfcown m FSGr 3. The channel estima- 
tion means fo estimate a fading complex envelope curve of: 
the received signal arising from lading variation of each 
paih. irt other words, in order to perform absolute synchro- 
nization detection, a variation of a phase: arid amplitude of 
the received signal arising from the Jading variation of each 
path, namely* the fading complex envelope curve should he 
estimated, so that the channel estimating unit 5 may estimate 
the fading complex envelope curve. In specific., the channel 
estimating unit 5 defines a reception phase and amplitude- of 
the pilot symbol of the above- mentioned downlink DPCH 
whose transmission data modulation phase has been known 
in advance, as the reference phase: and amplitude so as to 
obtain a channel estimated value representing an amount 
corresponding to an amplitude and a phase variation adsiag 
from fading. The channel estimated value obtained by the 
channel estimating xmlt 5 and the a torve described received 
signal alter reverse spread wilt he sent to the coherent 
detecting unit 6 in addition, the channel estimated value is 
also sent to a phase difference measunng unit 10, The 
coherent detecting runt 6 compensates an amount corre- 
sponding to the phase variation of the received signal by 
multiplying the received signal for each symbol by a com- 
plex conjugate of the above -described channel estimated 
value. The received signal outputied tram this coherent 
detecting unit 6 after the above-mentioned phase variation 
compensation will be sent to a RAKO combining unit 1, 

pHMO] The RAKB coEnbining unit 7 cc^nbines a received 
signal oi the downlink DFCH that is e>utpu tted frorn rt'-spet> 
tive linger proce^Mug units 35-1 to 35-n in the maximum 
ratio. The received signal from this RAKE combining unit 7 
is sent to the data separating, unit 3$ shown in FIG. 1 via a 
terminal 36, and at ihe same time, this received signal also 
sent to a SIR ( : Sie;nal-t(3-Inter:fere:nee Ratio) measuring unit. 
II 

[<H)S4] The SIR measuring unit II measures SIR by using 
the downlink DPOH received signal that is combines by ihe 
above-mentioned RAKE combining unit 7 in the maximum 
ratio to generate the reliability information corresponding to 
the SIR, This reliability information will he sent to the phase 
difference measuring, unit 10. 

[(N^5] The phase difference measuring unit 10 measures 
the phase difference of the received signal by using fhe- phase 
variation information of the channel esfiutsted value sent 
from the channel estimating unit 5, In this case, according, to 
the present embodiment, the phase difference measuring unit. 
1.0 may obtain the phase difference information using the 
phase variation informat ion obtained from each pilot symbol 
within the slot and the phase difference information using 
the phase variation information obtained from each pilot 
symbol group between the slots. Since these phase differ- 
ence information are measured by using the channel esti- 
mated value using the pilot symbol of ihe downlink DKT! 
that is used for the current user communication, it can he 
said thai these phase difference information are in line with 
the current conditions. Further, as the phase variation infor- 
mation of the channel estimated value to be used upon 
obtaining the above -mentioned phase difference, for 
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example* die phase difference measuring unit 10 can use 
only the phase variation infonnaiion ftoui the finger pro- 
cessing unit, to which the path (for example, the pain having 
the maximum signal amplitude) whose received signal level 
is larger than the path selection rhre^hold level, is allocated, 
or the phase difference measuring mm .10 can use J he phase 
variation information that is obtained by combining the 
pha.se variation information of each finger pmecssing tmit in 
response to the received signal amplitude of each path, 
which is silica ted to each linger processing unit by the path 
search and path detection unit. 

j(N)M| Assuming thai a. pilot, symbol of the downlink. 
DPGH is made of, for example } two symbols (referred to as 
s fust pilot symbol and a second pilot symbol), a .specific 
example in which the- above-described phase difference 
measuring unit ffl obtains the phase difference information 
by using the phase variation information front among the 
pilot symbol groups between each pilot symbol within ihe 
above-mentioned slot and the slot will be explained with 
reference to FIGS. n nnd 7. 

[IHM87] At first, with reference- to 6, by using the 

phase variation mibrmatfon obtained from each pilot symbol 
within the slot, an example in which the a lx>ve-d esc r ib ed 
phase difference measuring unit Hi obtains ihe phase dif- 
ference information will be described below. In PIC f*« 
providing thas .normal coordinate positions CP12 of the ftrsi 
and second pilot symbols within (he slot are- defined in a ftrsf 
quadrant together,, an amount corresponding to the phase 
variation between the coordinate position CP1 of the 
received first pilot symbol and the normal coordinate post' 
tkm CP12, namely, the phase variation information of ihe 
channel estimated value that is obtained bom the first pilot 
symbol is A01, and an amount corresponding to ihe phase 
variation between the coordinate position Of 2 of the 
received second pilot symbol and the norma) coordinate 
posit ton CF12, namely, the phase variation inform st ion of 
the channel estimated value that is obtained from the second 
pilot symbol rs A 02. Accordingly, as a result;, aa absolute 
value of the phase difference- between the fust and second 
pilot symbols within the slot is jAO.l— Ai)2j and a code of the 
phase difference represents negative, Thus, me phase dif- 
ference measuring unit W may obtain me phase difference 
information of the channel estimated value that is obtained 
from each pilot symbol within the slot 

f 00#&] Next, with reference to FIG. 7* by using the phase 
variation itdbriTiatiott obtained front the first and second 
piio: symbols between ihe slots* an example in which ihe 
above -described phase difference measuring unit 10 obtains 
the phase difference intbixuahon will be explained below, fa 
FIG* 7, providing mat normal coordinate positions CGP12 
of rhe hrst and second pilot symbol groups beiwce rt ihe slofs 
are defined in a first quadrant together, the phase variation 
in forma lion between the coordina te position CGFX of the 
received Sirs! pilot symbol group and the normal coordinate 
position CGP12* namely, the phase variation information of 
the channel estimated value that is obtained from the first 
pilot symbol group is and the phase variation infor- 
mation between tire coordinate position COP2 of the 
received second pilot symbol group and the normal coordi- 
nate position CGP12, namely, the phase variation informa- 
tion of the channel estimated value that is obtained from ihe 
second pilot symbol group is Mhi, Accordingly, as a result, 
an absolute value of the phase difference between the first 



and. second pilot symk>i groups of the above-mentioned 
icspective slots is [A&3~A64j and a code of the phase 
difference represents negative. Thus, the phase difference 
measuring unit 10 may obtain the phase dijfemnce informa- 
tion of the channel estimated value that is obtained from 
each pilot symbol group between the slots. 

[<HMJ9] Further, since the phase difference measuring unit 
W obtains the phase difference inform ai ion by using the 
phase variation information of each channel estimated value 
in each linger processing unit of an essential function, as a 
receiver la the DS -01 > M Asystetm the size of the path timing 
d life rente measuring unit 12 is not increased from the aspect 
of a circuit and control. 

[*M)$0] Further, since the received signal of the above- 
mentioned downlink DPCH includes interference of the 
other user and the thermal noise, the above-described phase 
difference measuring unit 10 may weight the phase differ- 
ence information by adding reliability information corre- 
sponding to the SIR that is measured by the above-men- 
tioned SIR measuring uxnt 11 to the alxave-uientiooed phase 
difference information. Ibis weighted phase difference 
information wilt he sent to ihe frequency error detecting unit 
15. 

fOMI ] The frequency error detecting unit 15 will detect a 
frequency error by using the phase difference information 
supplied from the atxwe-deseribed phase difference measur- 
ing unit 10 and the path timing difference information 
supplied from the above-described path timing difference 
measuring unit 12, 

[*HJ92] Generally speaking, unless the channel estimated 
value due to the pilot symbol, namely, the absolute value of 
the phase difference obtained from the phase difference 
information is within 1&0 degrees, it is no; possible to- detect 
if the phase, .is deviated m a positive direction or a negative 
direction . 

[<J093] In addition, ii can fx; said thai the phase difference 
information between the pilot symbols within the above- 
mentioned ska from among the phase -difference- information 
obtained by the above -described phase difference measuring 
ii nil 10 is the information capable of detecting the phase 
difference correctly with respect to the large frequency error, 
fn other words, taking the j&ove-descdbed example shown 
in FIG. 6> if jA0i~&02j:/T symbol is calculated according to 
the above -mentioned equation (I) by using the absolute 
value |A01»A02| of the phase difference txrtween the hrst 
and second pilot symbols within the slot., h is possible to 
estimate the large frequency error (namely, ihe relative 
moving speed). Herein, "T symbol" means a symbol fre- 
quency, 

[0094] In the similar way. it can be said thai the phase 
difference information be! ween ihe pilot symbols within the 
above-mentioned slot from among the phase difference 
information obtained by the above -described phase differ- 
ence measuring unit W is the information capable of detect- 
ing the phase difference correctly with respect to the minute 
frequency error In other words, taking the example shown 
in FIG. 7, if jA03~dd4j/Tslot is calculated according io the 
above-mentioned equation (t) by using the absolute value 
jA03-A04j of the phase difference between respective pilot 
symbol groups in each slot, it is possible to estimate the 
minute frequency error (namely, the relative moving speed), 
Herein, "T sk>t" u jeans a slot frequency. 
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[009 5 j '1 Turn, the frequency error detecting unit 15 accord- 
ing io the present embodiment uses the phase diirereuee 
information between the pilot symbols within the slot for 
detecting the large frequency error and uses the phase 
difference information between the pilot symbol groups in 
each slot for detecting the rnumte frequency error so as to 
detect the frequency error from these phase difference infor- 
mation and ihe afrove-oientkuied path liming difference 
m formation, 

[IH)96] lit this C3.se, its described above, ihe above-men- 
tioned path timing difference information Is generated from 
tht- P-OHO-1 (S-CPIOI), and the phase difference informa- 
tion is generated from the downlink DFOi On the other 
hand, according lo the DS-CDMA system, in order to 
increase a user capacity m the downlink :«). the future. It is 
considered to control directional characteristics by an adap- 
tive array .antenna at ihe base staJion side, in this ease,, in the 
P-CPICH that is regularly transmitted in all directions of a 
cell (sector) and in the downlink OPCTL of which directional 
characteristics are controlled, a propagation condition of a 
channel may be different Accordingly, .according to the 
preset embodiment, by using two kinds of mfor matron, 
namely, the path timing difference information by using the 
iM?PICH (S-CPfCH) and the phase dine fence information 
by using the pilot symbol of the downlink DPCH, it is 
possible to detect the frequency error with a high degree of 
accuracy. 

[IH)97] In addition, according to the present embodiment, 
as described above, the reliability information is added to the 
path timing information and. ihe phase dincrence informa- 
tion, respectively, and this reliability in formation is used for 
detecting the frequency error with a higher degree of accu- 
racy. In other words, as an example, the frequency error 
detecting unit 15 compares ihe reliability information added 
to the phase difference information from; the phase defer- 
ence measuring unit 10 with the reliability information 
added to the path timing difference information from the 
path riming difference measuring unit 12 so as to detect the 
frequency difference. Alternatively, using, for example, the 
reliability information added to the phase dilferenee infor- 
mation from ihe phase difference measuring unit W and the 
reliability information added to the path timing difference 
information from the path timing difference measuring, unit 
12 as weight, and combining these phase difference in for* 
maiion and timing difference information in the maximum 
ratio, the frequency error detecting unit 15 may detect the 
frequency error from the information alter combining in the 
maximum ratio, 

[IM)98j As described above, the information of the fre- 
quency error that is detected by the above-mentioned fre- 
quency error detecting unit 15 is sent to an average process- 
ing unit t? and a calculating unit 18, 

j j The a verage processing unit 17 averages the above- 
mentioned frequency error. The information of the fre- 
quency error that is averaged by this average processing unit 
17 is sent to die calculating unit 18 and a frequency 
correction amount ealcuiatiug unit 16. The frequency cor- 
rection amount calculating unit U obtains a frequency 
correction amount of the portable telephone itself by using 
the above-described averaged frequency error information. 
This frequency correction amount information is converted 
into a control voltage value by a D/ A converter 14 to be sent 



to ihe VX.VICXO 13. The VC-TCXO 13 is automatically 
jixeqneucy-conUoiied (AFC) in accordance with ihe above- 
described control voltage value, Thus, the frequency of the 
portable telephone is corrected. 

[0100] in this ease, the averaging processing of ihe fre- 
quency error in ihe above-described average processing unit 
17 is carried out in order to absorb random frequency 
variation amount to be generated by nudtipam fading under 
a mobile comrnnnieation environment, and the averaging 
processing of ihe frequency error in the abovc-descrthed 
average processing unit 17 corresponds to extraction of a 
carrier wave offset frequency error amount to lie generated 
between a base station and a mobile station. Further the 
average processing unit 17 according to the present embodi- 
ment is provided with a function capable of arbitrarily 
setting m averaged time upon averaging the frequency error 
information from ihe frequency error detecting writ 15 A 
parameter of this averaged time is determined by selecting 
an optimum value from among a simulation value and 
experimental results under an actual mobile communication 
environment so that a frequency correction amount to be 
used lor the above-mentioned AFC operation becomes opti - 
mum. 

[0101] On the other hand, the calculating unit 18 subtracts 
the current frequency error that is supplied from the above- 
mentioned frequency error detecting unit 15 from the fre- 
quency error after the-above mentioned average processing. 
In the other words, this calculating unit 18 may take a 
difference between the current frequency error that is sup- 
plied from the above-mentioned frequency error detecting 
unit 15 and the frequency error after the-above mentioned 
average processing. The frequency error information after 
subtract processing; at this calcinating unit 1JJ will be sent to 
a Doppler f requency detecting unit 19. 

[9.1.02] The Doppler frequency detecting unit 19 may 
detect the current Doppler frequency by using the frequency 
error in form anon front ihe above- tnentioued calculating unit 
18. 'This detected Doppler frequency is on minted through a 
terminal 37 to be sent to the commit meat ion CPU 61 shown 
in F1C, 1 

[011*3] According to the above explanation, the portable 
telephone according to the present embodiment may detect 
a frequency error of a signal by using a. phase difference 
obtained from each phase variation component of each path 
and a path timing ddlcrence obtained srom ihe delay profile 
so as to detect a Doppkr frequency on the basis of this 
frequency error. Therefore, the portable telephone according 
to the present embodiment can detect the current Poppter 
frequency with a high degree of accuracy, for example, even 
under a communication environ mem with a low reception 
level and a cnnJtrpath environment., fn addition, by using the 
path search and path selection function of an essential 
function as a receiver in the OS-CDMA system and a 
channel estimating function in the fm&er processing nnii, the 
portable telephone according to the present embodiment 
obtains a path timing difference and a piiuse difference, tben, 
detects a frequency error, and further, detects a Doppier 
frequency. Therefore, without newly adding a. complex 
circuit, the portable telephone according to the present 
embodiment can detect a Doppler frequency with a high 
degree of accuracy by a small size of a circu it and a low-cost 
structure. 
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[0H*4j Next, FIG* H shows a schematic structure- of the 
mobile communication system according to the present 
invention which includes a mobile station. 93 and a base 
station *H) corresponding thereto^ In [his FIG. 8 t a ba.se 
station M is provided with antennas 91 and 92 or the like for 
transmission diversity. In addition, the- mobile station 93 is 
the portable, telephone according to the present embodiment 
Between the alx>ve>rnenlioned base station 9M and the por- 
table telephone according to the present embodiment (the 
mobile station 93), a radio communication through, electric 
waves Wl, W2 and W3 will be carried out. 

[0105] lit this* ease, as deserted above, the closed loop 
transmission diversity has an effect on inmrovetnent of the 
reception /property in principle upon moving at a low speed, 
Gamely, in a ease dm a floppier frequency is small On the 
other hand, ii is known that the reception property of this 
dosed loop transmission diversity is deteriorated because- of 
reception error of the feedback information at the base 
station arid delay of tracking with respect to variation of a 
propagation path property upon moving at a high speed, 
namely, in a ease that the Doppler frequency is large. 

[0106] Therefore , the above - mt n ik mcd communication 
CPU 61 of the portable telephone according to the present 
einhodittjeni (the mobile station 93) compares the Doppler 
frequency transmitted from the reception demodulating unit 
34 as described above with a given threshold, I hen, the 
communication CPU 61 judges that them is no effect on 
improvement of the .reception property even in the eloped 
loop transmission diversity when the ;jtxwt -mentioned Dop* 
pier frequency exceeds this threshold. On the other hand, the 
communication CPU M judges that there is an ell.eet on 
inipfovernent of the reception property even in the closed 
loop transtnission diversity when the above-mentioned Dop- 
pier frequency does noi exceed this threshold and then, the 
communication CPU 61 determines whether or not the 
dosed loop transmission diversity should be carried out in 
accordance with this judgment result. Further, the above- 
mentioned threshold is obtained by selecting the optimum 
value from among a simulation value and experimental 
result under an actual mobile communication enviomments 

[0Uf7] '.then, when an individual channel is established 
with respect to the base- station the communication CPU 
€1 of the portable telephone according to the present 
embodiment (the mobile station 93) transmits the above- 
mentioned determination result information whether or not 
the closed loop transmission diversity should be carried out 
to the transmission modulating, unit. 49 with the- detenmna- 
turn result information added to a dedicated control channel 
(DGQ!) dnring uplink communication and then, the com- 
munication CPU (A notifies the base station of this. 

[<Mft8] Receiving this determination result information., 
the base station 90 may follow the determination result 
information transmitted from the above -mentioned mobile 
station 93 upon judgment whether or no* the closed loop 
transmission diversity should be earned out.. Ira other words, 
when tiie determination result information representing that 
the closed loop transmission diversity should be carried ou t 
is transmitted from the mobile station 93, tiie base station 90 
will carry out the closed loop transmission diversity control. 
Of j the contrary, when the determination result information 
representing that the closed loop transmission diversity 
should not l>e carried out is transmitted from the mobile 



station 93. the base station 90 will not carry out the closed 
loop transmission diversity control but will carry out, for 
example, the open loop transmission diversity control. 

[0109] Hereby, this mobile communication system can 
prevent the deterioration of the reception proper ty by apply- 
ing the closed loop transmission diversity when the Peppier 
frequency is large. On the other hand, when the Doppler 
frequency is small, the mobile communication system can 
apply the closed loop transmission diversity and can obtain 
a good reception property, 

[0110] Further, performing a binary determination, for 
example, if the Doppler frequency exceeds the threshold, the 
mobile station 93 may notify the base station 9$ of this 
binary determination result.. In this case, it is possible to 
decrease a communication amount in the dedicated control 
channel (DCCH) during uplink communication, 

[0111] Alternatively, without judging whether or not the 
dosed loop transmission diversity should be carried out, the 
mobile station 93 may notify the base station 90 of a value 
itself of the above-mentioned detected Doppler frequency by 
using ihe dedicated control channel (OCCH) during uplink 
communication. In this case, the base station 90 judges 
whether or not the closed loop transmission diversity should 
be earned out by using this notified value of the Doppler 
frequency 

[0112] After that, receiving from the base station 90 a 
response- that the- closed loop transmission, diversity control 
should b& carried out, or a response that the closed loop 
trans mission diversity control should not he carried out and, 
for example, the open loop transmission diversity control 
should be carried out, the communication CPU 61 of the 
portable telephone according to the present embodiment 
optimum-controls the reception property of the reception 
demodulating unit 34 in accoaiance with the response. 

[0113] As described above, according to the present 
embodiment, the optimum control of the closed loop trans- 
mission diversity in accordance with the Doppler frequency 
is made possible by detecting the current Doppler frequency 
a.t the nor table telephone (die mobile station #3) side, 
notifying the side of the base station 90 of the value of the 
Doppler frequency itself or the information if the closed 
loop transmission diversify should be carried out by using, 
for example, the dedicated control channel (DCCH) during 
uplink communication, and judging whether or not the side 
of the base station 9i\ should carry out the closed loop 
transmission diversity in response to the notified value,, and 
this results ia improvement of the reception property. 

[0114] Further, only cute example of the present invention 
has been explained above as the embodiment., "Therefore, it 
is a matter of course that the present invention is not limited 
to the above-described embodiment and various modifica- 
tions will be possible in response to a design or the tike 
without departing hum die scope thereof. 

[0115]: According to the present invention, detecting a 
frequency error of ii signal from she phase difference 
obtained from each phase- variation component of each path 
and a path timing dillerenee obtained from a delay profile, 
it is possible to detect a Doppler frequency on the basis of 
this frequency error, Hereby, without newly adding a com- 
plex Doppler frequency detection circuit* and even under a 
communication environment with a low signal level or a 
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mukipaih environment* it is possible lo delect the current 
Doppler frequency with a high degree of accuracy. 

[011$] io aciditiott P according to the present invention, 
detecting the current floppier frequency at a portable com- 
mursjcatton terminal and using, far example, a control chan- 
nel of: an uplink, the bane station side is notified of t he v;j.Uie 
of the Doppler frequency itself or the information it the 
closed loop traa*Mtt&siott diversity should foe carried out. 
Therefore, the by.se station can accurately a nd effectively use 
the closed loop transrtn&siou diversity. Further, &i«ce the 
po rtahje com mimics km ie rmi nai op dm um -con tro Is t he 
reeepdoo proper: y in accordance with a response from the 
base station side., it is possible to secure a good reception 
property. 

What is claimed is; 

1. A circuit tor detecting a shifted frequency, comprising: 

a path selection an it for measuring a. delay profile of a 
spread signal mat has passed through a plurality of 
paths, and searching and selecting art optimum path 
front among said plurality of paths; 

a plurality of linger processing/units for reverse spreading 
the spread signal of each path, which is allocated by 
said path selection arm, by a spread code replica, 
obtaining a. channel estimate J value including at least 
phase variation component with reaped to said path by 
using; a given pilot symbol that is included in the signal 
after the reverse- spread, and carrying out coherent 
dejection by using said channel estimated value; 

a phase diff erence measuring anil for measuring a. phase 
dirierence from each phase variation component by 
each of saici linger processing units; 

a path timing difference measuring unit for measuring a 
periodical path timing difference depending on said 
delay profile; 

it frequency error detecting unit for detecting a frequency 
error of said signal by using said path inning difference 
arid said phase difference; and 

a Doppler frequency detecting unit, for de lectin a Dop~ 
pier frequency on the basis of said frequency error, 

2 The circuit for detecting a shifted frequency according 
to claim t 7 mrther comprising: 

an average processing unit f or averaging the frequency 
error from said frequency error de recti Jig unit;, and 

a calculating unit for obtaining a difference between the 
frequency error after said averaging and a current 
frequency error, wherein; 

said Doppler frequency detecting unit generates infor- 
mation representing said Doppler frequency on the 
basis of the frequency error after said calculation by 
said calculating unit. 

3 The circuit for detecting a shifted frequency according 
to claim 1 , wherein: 

said phase difference measuring unit measures said phase 
difference by nsing only a phase variation component 
from said fmger processing unit, to which a path having 
me maximum signal amplitude is allocated, 

4, The circuit for detecting a shifted frequency according 
to claim L whereim 



said phase difference measuring unit measures said phase 
diiference by using a signal that is obtained by mm- 
bating said each phase variation component in a maxi- 
mum ratio corresponding io a signal amplitude of each 
path, which is allocated to each of said finger process- 
ing units. 

5. The circuit for detecting a shifted frequency according 
to claim .1, wherein: 

each slot is provided with a plurality of said pikn symbols; 

said phase difference measur ing unit obtains a first phase 
tUrfere-nee thai is measured from a phase variation 
component between respective pilot symbols within 
one slot and a second phase difference that is measured 
from a phase variation component between respective 
pilot symbol groups within at least rwo slots; and 

said frequency error detecting unit detects a huge fre- 
quency error by using said first phase diSereuce and 
detects a minute frequency error by nsing said second 
phase difference. 

6. The circuit tor detecting a shifted frequency according 
to claim i , wherein; 

said path timing difference measuring unit measures said 
path timing difference by using, only a delay profile 
corresponding to a path having a. maximum signal 
amplitude., which exceeds a given fhre&hokt 

7. The circuit for detecting, a shifted frequency accwdiag 
to el aim 1, wherein: 

said path timing difference measuring unit measures a 
path timing difference with respect, to all paths having 
a signal amplitude exceeding a given threshold and 
combining each path timing difference in a maximum 
ratio corresponding to the signal amplitude of each 
pa th, 

8. The circuit tor detecting a shifted frequency according 
to claim L wherein: 

said path selection unit: averages said delay profile by a 

time period which is arbitrarily settabie. 
9> The circuit for detecting a shifted frequency according 
to claim 1 , further comprising.: 

a eouibirfing anil for combining a signal alter a coherent, 
detection by each of linger processing units in a. maxi- 
mum ratio- and 

a measuring unit for measuring a sign a 1- toonterfere nee 
ratio by using said signal combined in the maximum 
ratio, wherein: 

said phase difference measuring unit generates re liabil- 
ity information of said phase difference by a mea- 
sured value from said measuring unit to add the 
reliability information io said phase difference, 
Mi The circuit tor detecting a shifted frequency according 
to claim <>, wherein: 

said path timing difference me a sit ring unit' generates 
reliability information of said measured path timing 
di tie re nee and weights said measured path timing dif- 
ference by said reliability information. 

11 . The circuit for detecting a shifted frequency according 
to claim 10, wherein; 

.said frequency error detecting unit compares the reliabil- 
ity information added to said phase difference wish the 
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reliability iufonu&tfcm added io said path liming dif* 
ference avid deieeb a. frequency error by using either 
one of said phase difference and said path tlrjaing 
did'erence, which has a higher rdlahiiify. 
12. The circuit for detecting a shifted frequency according 
to claim 10, wherein: 

said frequency error detecting unit combines .said phase 
deference and said path timing difterence m tt« maxi> 
mum ratio by using ihe reliability inform anon added to 
said phase difference and the reliability ^formation 
added to said path liming dii&renee as weight, respee- 
lively, and detects a frequency error from the informa- 
tion after said combining m die maximum ratio, 
.B. A method for detecting a shifted frequency, compris- 
ing the steps of: 

measuring a delay profile of a spread signal that has 
passed through a pfafsifty of paths, and sear/dung and 
selecting ao optimum path from among said plurality of 
paths; 

reverse spreading ihe spread signal of each path, which Is 
allocated by said path selection, using a spread code 
replica, and obtaining a channel estimated value includ- 
ing at least phase variation component with respect to 
said path by using a given pilot symbol that is included 
in the signal alter Ihe reverse spread; 

carrying ou t finger processing to perform cohere nt detec- 
tion by using said channel estimated value; 

measuring a phase dif&rence from each phase variation 
component based on each finger processing; 

measuring a periodical path timing difference by said 
delay profile-; 

dele-cling a frequency error of said signal by rising said 
path dming difference and said phase difference; and 

delecting a Doppler frequency on the basis of said fre- 
quency error 

14. Ihe method for detecting a. shifted frequency accord- 
ing to el aim 13* furl her comprising the steps of 

averaging said frequency error; and 

obtaining a difference between the frequency error after 
said averaging and a current frequency error, wherein; 

upon detecting said Doppkr frequency, information 
representing said Doppler frequency is generated on 
the basts of the frequency error alter obtaining the 
difference. 

15. lite method for detecting a shitted frequency accord- 
ing io claim 13, wherein; 

upon measuring said phase difference* said phase differ- 
ence is measured by using (inly a phase variation 
component by ihe finger processing, to which a path 
having a maximum signal amplitude is allocked, 

K*. ihe method for detecting a shitted frequency accord* 
ing to claim wherein; 

upon measuring said phase ditterence, said phase differ- 
ence is measured by using a signal that is obtained by 
coinbming said each phase variation component in a 
maximum ratio corresponding to a signal ainplittj.de of 
each path, which is allocated by each of said finger 
processing. 



17, The method, for detecting a shifted frequency accord- 
ing to claim 13> wherein: 

each slot is provided with a plurality of said pilot symbols, 
upon measuring the phase difference, a first phase 
difference that is measured from a phase variation 
component: be f we en respective pilot symbols within 
one slot; and a second phase difference that is measured 
from a phase variation component between respective 
pilot symbol groups within, at least two slots are 
obtained, and 

upon detecting said frequency error, a large frequency 
error is obtained by using said .first phase difference, 
and a minute frequency error is obtained by using said 
second phase difference. 

18, Ihe method for detecting a shifted frequency accord- 
ing to- claim 13, wherein; 

upon measuring said path timing difference, said path 
timing difference is measured by using only a delay 
profile corresponding to a path having a maximum 
signal amplitude^ which exceeds a given threshold. 
19 The method for detecting a shifted frequency accord- 
ing to claim 13, wherein: 

upon measuring said path liming difference^ a path timing 
difference with respect to all paths having a signal 
anip.iim.de exceeding a given threshold is measured and 
each path timing difference is combined in a maximum 
ratio corresponding to the signal amplitude of each 
path. 

20. Hie method^ for detecting a shifted frequency accord- 
ing to claim: '13, wherein: 

upon said path selection, said delay profile is averaged by 
a time period which is arbitrarily set la hie. 

21. The method lor detecting a shifted frequency accord- 
ing, to claim 13, further conaprising the steps of: 

combining a signal after a coherent detection by each of 
said finger processing in a maximum ratio; and 

measuring a signal 4o4nterfcrcnee ratio by using said 
signal combined in the maximum ratio,, wherein: 

upon measuring said phase difference, reliability infor- 
mation of said phase difference is generated front the 
measured value of the signaMo^merfrrenee ratio to 
add the reliability information to said phase differ- 
ence. 

22. The method for delecting a shifted frequency accord- 
ing to claim 2'L wherein: 

upon measuring said path timing difference, reliability 
information of said measured path timing difference is 
generated; and said measured pa tit timing difference is 
weighted depending on *M reliability information. 

23. The msit hod for detecting a drifted frequency accord- 
tog io claim 22, wherein: 

upon detecting, said frequency error, the reliability infor- 
mation added to said phase difference is compared with 
the reliability information added to said path timing 
difference; and a frequency error is detected by using 
either one of* said phase difference and said path timing 
difference, which has a higher reliability. 

24. The method for detecting a shifted frequency accord- 
ing to claim 22., wherein; 
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upon detecting said frequency error* said phase dalfe rente 
and said path timing diiTeienec are combined in a 
maximum ratio by using the reliability information 
added to said phase difference and the reliability infer- 
motion added to said path timing difference as weighs 
respect tvely, and a frequency "error is defected from the 
value after being combined at the maximum ratio, 

25. A portable communication apparatus having a circuit 
for detecting a bulled frequency, comprising: 

a fnm&mssbn and reception circuit for transmitting and 
receiving a signal thai is spread by a spread code to and 
from a base station; 

a path selection unit for measuring a delay profile of a 
received signal that has passed through a plurality of 
paths and has been received, and searching and select- 
ing an optimum path 1'ixmx among said plurality of 
paths; 

a plurality of finger processing units for reverse, spreading 
a spread signal of each path, which is allocated by said 
path selection unit, using a spread code replica, obtain- 
ing a channel estimated value including at least phase 
variation component with respect to said path by Losing 
a. given pilot symbol that is included in the signal alter 
the- reverse spread, and carrying out coherent detection 
by using said channel estimated value; 

a phase diAVerence treasuring unit for measuring a phase 
difference from each phase variation component by 
each of said finger processing units; 

a path Jim log difference measuring unit for measuring a 
periodical path timing difference depending on said 
delay profile; 

a frequency error delecting unit for delecting s frequency 
error of said signal by using said path tinting difference 
and said phase difference; and 

a Doppler frequency delecting nnit for detecting a f)op- 
pier frequency on the basis of said frequency error. 

26. A portable comnmnkation apparatus,, according to 
dairn 25 . wherein: 

said path selection unit measures said delay prolite by 
using a signal of a given common control channel as a 
phase reference for a downlink fnun the base station, 

27. A portable communication apparatus, according to 
claim 25, wherein: 

said path timing dillerencc measuring unit measures said 
path timing difference by using a signal of a given 
common control channel as a phase reference lor a 
downlink fk*m die base station.. 

28. A portable communication apparatus, according to 
claim 25, wherein: 

said phase difference measuring unit measures said phase 
dhtcrencc from said phase variation component that is 
obtained from said pilot symbol fhas is included in a 
given individual channel of a downlink front the base 
station, 

29. A portable communication apparatus, according to 
claim 25 y fun her comprising: 

a reference frequency signal generating unit for generat- 
ing a. reference frequency signal to be used upon said 
transmission and reception; and 



an average processing unit for averaging a frequency error 
ft out said frequency errot detecting unit; and 

a frequency correction amount calculating unit for gen- 
erating a correction amount to correct said reference 
frequency signal from the frequency error after said 
averaging. 

30. A portable communication apparatus, according to 
claim 29, wherein: 

said average processing unit averages said frequency error 
by a time period which is arbitrarily sellable. 

31. A portable communication apparatus, according to 
claim 25, further comprising: 

a control information generating unit for generating con- 
trof information to be used for at least control channel 
of an uplink; and 

a control unit for coat Rolling a transmission and reception 
property of said transmission and reception circuit, 
wherein: 

said control information generating unit notifies said 
base station side of information in accordance with, 
said detected Doppler iiequeney by inserting the 
information into a given indMduai control channel 
of an uplink, and 

said contrat unit optimum -controls a reception property 
of said ttansniission and reception circuit in response 
to a reply from the base station corresponding to said 
notification, 

32. A portable communication apparatus, according to 
claim 25, further comprising: 

a control information generating unit for generating con- 
trol information to be used for at least an uplink control 
channel; and 

a control unit for com; rolling a transmission and reception 
property of said transmission and reception circuit, 
whetent: 

said control information generating unit judges whether 
or not a closed loop transmission diversity should be 
carried out in accordance with said detected DoppJer 
frequency, notifies said base station side of informa- 
tion in accordance with its detection result by insert- 
ing the information into a given individual uplink 
control channel, and 

said control unit optimally controls a reception property 
of said transmission and receptkm circuit in response 
to a repl y from the base station corresponding to said 
notification. 

33. A portable communication apparatus, comprising: 

a transmitting and receiving unit for transmitting and 
receiving a signal that is spread by a spread code to and 
from a base station; 

a control unit for controlling a transmission and reception 
property of said transmitting and receiving unit; 

a control information generating runt for generating con- 
trol information to be used for at least an uplink control 
channel; 
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a Dopplex frequency detecting mni for dtic^flng a Dop~ 
pfci Irequcacy of a received siguitli and 

a determination mni fe>r detainming whether or aot it 
closed loop transmission diversity should be earned out 
m accordance wilb said delected Doppler frequency, 
wherein; 

said ccmtrol information generating unit ncmiies said 
base station side of {aft>n»aticm corresponding U> 



»ak) deienninslKm rc&uft by inserting the interna- 
lion into 3 he tiplirdc eonJroi channel, and 

staid ecmtrol rmrt optmnmi-eomrote a reception property 
of mid timsmhxiao md receiving unit in response to 
a reply from said base station con^sporxiing to said 
notification,. 

<JC * * * * 



